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Developers, Programmers & Engineers: 


pockets, 


еге'5 a FREE offer no 


self-respecting techie 


can turn down: call our 800 


number now and you'll get an 
ultra-hip pocket,pfótector. 


It's free, nó charge, zip, nada. 


No hassles, either. When 

you call, we won't try to sell you 
anything. We won't tell you how 
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менен SENTINEL 


mention that our Software Protection 
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©1996 Rainbow Technologies, Inc. Sentinel and SentinelLM are trademarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 


Circle 83 on Inquiry Card. 


So, get to it! Call 1-800-852-8569. 


Tell us you want your FREE pocket protector. 
Then hang up the phone and go develop 
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Dock and Play—Almost 91 
OLE’s Missing Links 99 


Work Flow Without Ғеаг.................99 
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Don't let fundamental mistakes doom your work- 
flow system to failure. 
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BY DICK POUNTAIN 
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First Web PCs Arrive........24 
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Call ready their $500 Internet 
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BY EDMUND X. DEJESUS 

Between the desktop and the server lies middleware. But just what 

the heck is it? 


Java Chips Boost Applet Speed. . . 25 


Three new processors, designed for 
a range of devices, should crank up 
the performance of Java programs. 


R5000 Cuts 3-0 Cost .......26 
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to fit the software. This new CPU 
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BY ANDREW SINGLETON BY PETER WAYNER BY G. ARMOUR VAN HORN 
The first official release of Sun's Java Web Things you hear in a geeky bar? No. It’s a With a 1-gigabyte capacity 
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in. Four such CPUs can work Here’s how to get the most from it. READER SERVICE 
in concert to achieve a stable Alphabetical Index to Advertisers 230 
system environment. NETWORKS Editorial Index by Company 24 


Marrying ISDN to the 05 ............... 185  iaex to Advertisers by 


OPERATING SYSTEMS 


. BY JEFFREY FRITZ AND SALVATORE SALAMONE Product Category 232 

How Copland Communicates ............ 179 Tighter integration between ISDN and the operating Inquiry Reply Cards 144A-B, 2304-В 
BY TOM THOMPSON system will improve remote connectivity. 
Open Transport brings a platform-independent BUYER’S GUIDE 193 
networking and I/O interface to the Macintosh, paving Май Order 
the way for future networking technologies. —— — 

Buyer's Mart 

PROGRAM LISTINGS 


FTP: ftp.byte.com 
From BIX: Join “listings/ 


Pournelle: The Fragrant and the Foul ......169 frombyte96” and select the 


CODE TALK appropriate subarea (i.e., “apr96”). 


BY JERRY POURNELLE 
Phar Lap's Embeddable Kernel .......... 38 Jerry picks his favorite products of 1995— From the BYTE BBS at 1200-9600 
A new Win32 API-compatible real-time Жа and bestows a few Onions as well. bps: Dial (603) 924-9820 and 
embedded kernel lets you leverage po t 3n follow instructions at the prompt. 
| your experience in writing 7°. Books & CD-ROMs: Baby's First Java ВооК...41 
Windows applications. Р BY REX BALDAZO, STANFORD DIEHL, | TUE ENE WEEE 
AND RICH FRIEDMAN http://www.byte.com 
New NT to Offer Win 95 Look, A latté guide to Sun’s Java; an entertaining history 


‘and i t: BYTE (ISSN 0360-5280) is published monthly by The 
ІШезе ШІН. ы,у4>--%.4.5>--»....-...4..:.. 34 of the ae nting Озше m А аСр ROM that will McGraw-Hill Companies, Inc. U.S. subscriber rate 
prepare you for the auto dealer’s showroom. $29.95 per year. Іп Canada and Mexico, $34.95 per 


No thanks, Win 95. Some corporate IS managers say year. European surface mail subscriptions $60, air- 
4 i mail $85. Non-European subscriptions, $60 surface 
KU ae dk o EBENE Sese Commentary: A Word Is Worth mail or $85 airmail. All foreign subscriptions are 


payabla in U.S. funds that сап be drawn ол a U.S. 
a Thousand Pictures »»sssatcssqdRAePastén eua enAE 7% bank. Single copies $3.50 In the U.S., $4.50 іп 


Canada, Executive, Editorial, Circulation, and Adver- 
What's Мем..............................1%4 ВУ ВОВ LOGUE isi $ 


с ні 4 look: t the Web tising Offices: One Phoenix Mill Lane, Peterborough, 

reat on the Web, Н 03458. Second-c! t id at 
Sys Technology's 200-MHz Performance Pro 200 nazzy гарез might look greato , x oen n Maia ue 
workstation proves that two disks are better than one; 


1 Р 1 ‹ Peterborough, NH, and additiona! mailing offices. 
but plain old text is the key to widespread access. еше А ан, Саман ва 
the latest version of Symantec’s Act! gives Psion ЗА 


International Publications Mail Product Sales Agres- 


ment No. 246492. Registered for GST as The Mc- 

users contact management and scheduling capabilities; Editorial: But Sir, | Have No Pornograph! 2-0 Graw-Hill Companies, inc., GST 4123075873. Print- 
, BY RAPHAEL NEEDLEMAN ed in the United States of America. Postmaster: Send 

plus more new har dwar e and software. address changes and fulfillment questions to BYTE 


Subscriptions, P.O. Box 552, Hightstown, NJ 08520. 


COVER IMAGE: LIGHTWORKS PHOTOGRAPHIC © 1996 APRIL 1996 BYTE 5 
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This page presents articles 
according to computing platform. 


DOS/WINDOWS 


New CPUs Signal 


Better Multimedia PCs .......30 
Intel and AMD are adding video- and 
audio-processing capabilities to their chips. 


New NT to Offer Win 95 


Look, Internet Links ........ ..34 
The next Windows NT will offer better 
support for the Internet and integrate several 
Win 95 technologies currently lacking. 


Phar Lap’s Embeddable Kernel 


Leverages Win32 API.........38 
In Code Talk, a new real-time embedded 
kernel for Windows programmers. 


The Word on VLIW ............61 


Intel wants to speed up future Pentiums 
with VLIW technology. Dick Pountain ex- 
plains the risks and the potential benefits. 


Dock and Play—Almost......91 


We put Plug and Play notebook docking to 
the test with systems from Compaq, Dell, 
Hewlett-Packard, and IBM. 


OLE's Missing Links ..........99 
What's right and what's wrong with OLE 2. 


Underground Upgrades 


for Windows 95 .............. 105 
Welcome to Windows 95 1.0. Today's top- 
ic: utilities you need to know about. 


Better Connections 


in Windows .............. шау 
Windows 95 makes it easy to communicate, 
but you might need a full-blown communi- 
cations program. 


When Networking Is Not 


Working............... певиоао 117 
Read this before upgrading to Windows 95. 


Notes 4.0: Now It’s 


Webware......... -—— ШО 
The new Notes has Visual Basic-like OCX 
tools and Internet connections. 


E-Mail Without Wires........138 
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The #1 Selling Recordable CD System Ву Pinnacle Micro. 


Replace your old tape backups with 
Pinnacle Micros new RCD 5040. The industry's 
only Recordable CD system that works with 
Microsoft Backup. The RCD : 


comes with everything youneedto _ «1 / 4 
make your own CDs, including С a : | ; 
drive, controller card, software 2 ~~ zy] 
and media for only $995 complete. 
Pinnacles versatile Recordable CD system 
is like three drives in one. As a 4X 
CD-ROM player, you can play thou: 
of educational, multimedia, and 
audio CDs; as a 2X recorder, you 
can create custom audio, video, 
and data CDs up to 650 MB; and 


1.3 GB** on a single CD. Each blank RCD disk 
costs only $15, or just 2€ per megabyte. 

The Recordable CD replaces tape with 
rior technology, such as random 
access to all your data (tape is slow); 
(CD media is playable in millions of 
-ROM drives (not tape); RCD media 

- a guaranteed shelf life of 100 years 
(tape has a life?). Just as CDs have replaced 
tape cassettes in the music industry, CDs are 
10w well on their way to replacing 
tape in the computer industry. 

So go ahead and backup on CD 
ith Pinnacle Micros RCD 5040 sys- 
1. It’s the best way to store, archive, 


<= 
- 5040 inte 
Эш! Soo. 
м”У5 


І м, 
ACD è 
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70 


with the industry's only software CO “5/2; 


аәншше and create information. Best 
of all, its now affordable. Its recordable. To 
order or for a local dealer call: 800.553.7070 


to Microsoft Backup, the RCD 5040 offers fast, 
reliable archiving of compressed data - up to 


“Based on a 2:1 compression average. 
Ali Trademarks and Registered Trademarks of Their Respective Owners. 
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Backup on CD with 
Microsoft Backup 
only $995* 


TAPE IS OUT. 


Tape is slow 
No random access 
Five-year shelf life 
Too many different formats 


Reliable? 


OPTICAL IS IN! 


Recordable CD is fast 
Random access 
One hundred-year shelf life 
CD-ROM standard format 


Very reliable! 


Microsoft Backup Utility 


PINNACLE №, 


Tel: 714-789-3000 Fax: 714-789-3150 


http://www.pinnaclemicro.com 


Sorry. 
This server is currently unavailable. 
Please try again later. 


OK | 


The server is still too busy to respond. 


5 Unless it broke down. 
х Again. 

° Perhaps tomorrow. 

е 


еееееееееееееееегегеееееееееее 
e 
е 
е 


Your repeated attempts to connect 
are beginning to make the server cross. 
Please go away. 


озоое о С 
Васк адаіп? | 
What аге you, some kind of rejection junkie? | 
This server is still unavailable, | 
and undoubtedly will remain so for the 


foreseeable future. 


Ті 
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You сап bang the keyboard ‘til you're 
blue in the face, but this server just isn’t 
going to have time for you. | 


Ш: ооо 


Not now. Not ever. Get over it. 


If the purpose of your p site is to annoy as many people as mm 
most any server will do. However, if youd like to offer access instead of 
agita, try running on an Internet AlphaServer™ system. The 64-bit speed of 
Alpha makes other servers look like sluggishG2sloth.slo. So your site handles 


huge volumes of visitors, instead of The Internet 
AlphaServer 1000— 
еве of a family of 
high-performance 
nternet servers, 
preconfigured and 
ready to run. 


turning them away. Reliability is 
HIS standard m IX is a three-year warranty. 


HI 
ОТЕ SNA RUNNING .......... 
ON AN AN ALPHASERVER. 


stays open for business, not down for maintenance. You also get superb 


OBVI 
NA 


scalability for future expansion. A full suite of Internet software, with powerful 


T | | EVIE 
administration tools, A wide choice of preconfigured models. 


NSTL LAB REPORT 


And something no other 64-bit RISC server offers: Windows МТ" or UNIX? 


whichever you prefer. So you can focus on running your business, not wrestling 


with bits and bytes. To see the Internet AlphaServer systems in action, visit 


d ilg i t all " http://www.digital. comlinfof/internet, contact your Digital 


WHATEVER ІТ TAKES" Business Partner or call -800-DIGITAL, press 4. And build 
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an Internet site theyll find way cool. Instead of one they cant find at all. WY 


ABR 
©1996 Digital Equipment Corporation. Digital, the DIGITAL logo and AlphaServer are trademarks and Whatever It Takes is a service mark of Digital Equipment Corp. Windows 
NT is a trademark of Microsoft Corp. UNIX is a registered trademark in the United States and other countries, licensed exclusively through X/Open Company, | Ltd. 


ШШЕ Raphael Needleman 


But Sir, [ Have No Pornograph! 


There’s more 
to protecting 
free expression 
on the Internet 
than striking 


one bad law 


Groucho Marx’s play on phonograph reminds us that 
technology and censorship have had a running and tire- 
some battle for decades. To paraphrase W. C. Fields, an- 
other cinematic wag who sometimes offended the guard- 
ians of decency, all things considered, I’d rather be in 
Philadelphia than writing this editorial. 

Actually, I’d rather be writing my editorial on Sun’s 
cool new Java chips. But unfortunately, on February 8, 
President Clinton signed the Telecommunications Act 
into law, and with it, the Communications Decency Act. 
The CDA is not a good law. It is vague and restrictive in 
a multitude of ways. After Clinton signed it, numerous 
civil rights groups laid siege to the law. And fortunately, 
there are reports that Clinton’s administration will not 
vigorously oppose efforts to challenge the CDA in court. 

So with any luck, the anti-CDA portion of this col- 
umn will be obsolete by the time you read it. But even 
if the law is judged unconstitutional, we all have to be 
aware that February 8, 1996, marks the beginning—not 
the end—of what must become a crusade for free speech 
and privacy in telecommunications. When it comes to 
privacy and free expression, the marvelous tools that we 
cover in BYTE, are, in fact, as dangerous as the CDA. 
And I’m afraid my first choice for a topic this month 
(the Java chip) is part of the problem. 

Put three of the key tenets of the Telecommunications 
Act into a blender along with the technologies of the 
Java chip and the new cable modems, and what you’ ve 
got is a cocktail almost guaranteed to knock free ex- 
pression right off its feet. It all comes together in what will 
likely be the platform of choice for browsing the Internet 
in the latter part of this decade: The TV set. 

First of all, the Telecommunications Act dramatically 
eases restrictions on the types of services that telecom- 
munications companies can offer. Your cable company 
will be able to sell you phone service. The telcos might 
offer video over their wires. And everybody, of course, 
will be selling Internet access. A huge number of people 
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will get this access on their TV through cable modems, a 
technology now under test in several markets. 

Next, the CDA requires that “obscene” content be 
made inaccessible to minors through technological pro- 
tective measures. On Internet sites with CDA-question- 
able content, this will mean registration records. On TVs, 
it means the “V-chip,” a technology that parents can em- 
ploy to block out programming they do not wish their 
children to see. 

The Java chip is the final piece of the puzzle (see “Java 
Chips Boost Applet Speed” on page 25). These Internet 
CPUs will be finding their way into consumer products 
of all sorts—some predict they will appear in cellular 
phones. I predict they'll appear in TV sets. 

Put it all together: We've built a super-TV set, one 
that receives broadcast, cable, and Internet transmissions. 
It knows what you watch. It can tell what programs you 
block—and which ones you don't. And it can report 
back to the Net. With a Java processor running in your TV 
all the time, and with a cable modem in constant con- 
tact with the Internet, you have no assurances of anonym- 
ity when browsing either the cable network or the Internet. 

And make no mistake: Anonymity is not a conve- 
nience; it is not a refuge simply for terrorists and pedo- 
philes. It is, as the U.S. Supreme Court has stated, “...a 
shield from the tyranny of the majority. It thus exempli- 
fies the purpose behind the Bill of Rights and of the First 
Amendment in particular: to protect unpopular individuals 
from retaliation—and their ideas from suppression—at 
the hands of an intolerant society." 

But there is hope. It appears that these early attempts 
to censor the Net are purely reactionary—no more than 
a technological Band-Aid slapped on a gaping wound 
that technology created in the first place. 

What about the future? At an MIT seminar I went to 
а few months ago, I asked several computer-science stu- 
dents—the next generation of inventors— what they 
thought of all the technological wonders being discussed. 
One graduate student summed it up perfectly. He said, 
"It's all very cool, but I wonder what it really means." 

I hope his question can reach beyond the MIT campus. 
The people who make our laws need to ask it, too. Ш 
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CAD software | 
that puts time on your side. 
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Advanced, time proven 
2D today. The roadmap to 
3D tomorrow. 


For many businesses, 3D is on 
the horizon. For others, it is 
still in question. In either of 
these cases, the best CAD solu- 
tion is an advanced 2D system 
that also makes the road to 8D 
smooth and easy. 


That’s Hewlett-Packard 
PE/ME10, the most advanced 
2D design, drafting and 


documentation software avail- 
able. As a system, it has been 
rated first for ease-of-use, 
software quality, and as the 
most productive drafting tool’ 


What's more, with ME10, you 
can gradually migrate to 3D 

by installing РЕ/МЕЗО, a solid 
modeling extension, or move 
to SolidDesigner, HP’s premier 
3D CAD software in which 
МЕ 10 is the core documenta- 
tion technology. In short, you 
get the best of both worlds. 


| 


a 


And it's all backed by HP's engi- 
neering excellence and product 
reliability. With ME10, you get 
all the 2D you need now, and 
when it's time for 3D, the road 
is wide open. 


To discover how ME10 can fit 
in your design process, call HP 
at 1-800-526-1036. 


Ф, 


HEWLETT” 
PACKARD 


© 1994 Hewlett-Packard Company. All rights reserved. MDD03A * 1993 Dataquest Mechanical CAD/CAM/CAE End User Survey. 
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Satellite Satellite Pro 
When it comes to price, performance and value, nothing With Satellite Pro" you can get affordable CD-ROM 
comes close to the Satellite? Series. These feature-rich and portability т a multimedia notebook. This series 
models make it possible for everyone to have power and offers the advanced features and power usually 
performance in an inexpensive notebook. found in much more expensive machines. 


Satellite, Satellite Pro, Portégé and Tecra. Quite possibly the best reasons there are for 


buying a portable computer. Four distinct Toshiba notebook lines assure that whatever 


pentium" your needs, there's one uniquely suited to you. Toshiba portables offer uncompromised 


©1996 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
Intel Inside and Pentium Processor Logos are trademarks of Intel Corporation. Product availability subject to change. 
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Tech ЦЕ IN: 
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PORTEGE ТЕСПА` 
The award-winning Portégé? Series defmes high performance Tecra" embodies the absolute latest and greatest in portable 
in ultraportable computers. At under five pounds, these technology. With the fastest Pentium® processors and 
super-lightweight notebooks are packed with features most innovative features on the market, Tecra notebooks 
you'd only expect from full-size computers. are the ultimate in power and performance. 


quality, and are recognized by the computer industry for technical superiority. And, Toshiba has award- 
winning customer service and support. That's why Toshiba sells more portables than anyone in the 


world. Need any more reasons? Call 1-800-457-7777 for more information or a dealer near you. 


In Touch with Tomorrow 


TOSHIBA 


Toshiba. The World's Best Selling Portable Computers. 
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New Back-UPS Pro” PnP 
itself the first time you use 


Experts agree: Windows 95 and Windows NT 


Workstation demand APC protection 


‚ If you’re using a computer, 
few things are more 
certain than power 
problems. If you haven't 
yet had a blackout, lost a 
hard drive, or toasted a modem, you 
will. It’s almost a statistical certainty. 
No surprise that PC Week showed 
power problems such as blackouts, 
brownouts, and surges accounted for 
almost as much data loss as all other 
factors combined, or that a 
leading accounting firm 
attributed the largest single 
cause of computer downtime 
to—you guessed it—bad power. 


MULTI-TASKING MULTIPLIES 
YOUR RISK OF “THE BIG ONE" 

Multi-tasking operating 
systems like Windows 95 and Windows 
NT Workstation let you open and 
manipulate multiple files and applications 
at the same time. That's why, unfortu- 
nately, as PC Magazine says “When 
Windows 95 does crash, it's a horrible 
mess..." 

Moreover, if you are “wired” to the 
Internet, an on-line service, or dialing into 
the office, you'll discover that phone lines 
are common paths for surges taking the 
express route direct to your motherboard. 


Copyright 1995, APC. Trademarks are the property of heit owners. = 


LIFETIME 
EQUIPMENT 
PROTECTION 


In short, if you still don’t have proper 
protection (that $5 surge strip doesn't 
count) it’s time to protect yourself before 
you kick yourself. Experts agree: If you 
choose not to decide on proper protection 
now, the next time you see this ad may be 
too late. 


ROI ІМ THE BLINK OF AN EYE 

More than 4,000,000 smart com- 
puter users protect against the inevitable 
with the affordable: award- 
winning power protection from 
APC, including the UPS that’s 
winning praise the world over: 
the Plug n Play Back-UPS Pro. 
Ask them and they'll tell you: 
One prevented problem is all 
it takes to pay for proper 
power protection many times over. 


Back-UPS Pro PnP UPSs FEATURE: 
Ш Instantaneous battery backup 
protects your data against a total loss 

of power. 

Ш Automatic Voltage Regulation 
(AVR) provides the edge you need for 
full protection against extended 
brownouts or overvoltages without 
draining the battery. 


More THAN 4,000,000 SATISFIED 
USERS SAY “PROTECT ME! WITH АРС” 


CLOCKWISE: “ I’m an electrical engineer, and 
understand what’s needed to protect a Pentium-class 
machine. I recommend these to everyone 1 know,” 
says Jim Rawnick. “1 especially like the Back-UPS 
Pro because it compensates for voltage irregularity 
without kicking over to battery.” 


“We've had great experience with APC,” says 
Gordon Zellers. “The Back-UPS Pro bas great 
features: it tells you if the battery is getting low, and 
they're user-replaceable with no hassle. As a small 
business, our computers and phones are vital to us. 
So is APC protection...” 


"As a Fortune 500 company, we've used APC for at 
least 6 years,” says Matt Lazar of Phelps-Dodge 
subsidiary Columbian Chemicals Со. “The new 
Back-UPS Pro PnP is easier to use than ever and is 
now our preferred UPS for our corporate PC's." 


Ш CellGuard" intelligent battery 
management dramatically extends 
battery life with fast recharge and deep 


discharge protection. Battery diagnostics 


FREE software! 
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| та UPS бей Test Paosed — 1 
Last Test Date: 05/25/94: 


You get safe automatic 
ES shutdown, power event 

3M recording for power 
fe = quality analysis, real-time 
ПО БЕЙСЕН UPS status, and certified 

— Win95 

compatibility 
for quick 
, and 
DD easy 


Currently supports Windows, Windows 95, 
Windows NT, Windows for Workgroups and О5/2. 


warn you before problems occur and 
batteries are quickly and safely user- 
replaceable without needing to shut your 
system down. (Batteries last 3-6 years 
under normal use). 

Ш $25,000 lifetime repair/replace 
guarantee against surge damage to your 
equipment (see details). 

Ш Built-in phone line/10Base-T 
network cable surge 
protection for a Led -" 
bulletproof response m 
to anything Mother Nature or тту $ 
Law sends in your direction. 

So don’t wait for the school of high 
shocks to teach you an expensive lesson. 
Ask for APC today. 


““..ТО TAKE ADVANTAGE OF 
WiNDOWs 95's System AGENT 
AND DRivESPACE 
ULTRACOMPRESSION—GRACEFUL 
SHUTDOWN IN THE EVENT OF AN 
EXTENDED POWER OUTAGE HAS 
BECOME INCREASINGLY 
IMPORTANT. APC’s PLUG AND 
Pray Back-UPS Pro 280... is 
ONE SLICK PACKAGE.” 

PC COMPUTING 


“DON’T TAKE CHANCES. GET THE 
ULTIMATE PROTECTION... FROM 
АРС.” PCWonLD 


Designed for “ENSURE RELIABLE 
PERFORMANCE BY 


CHOOSING A 
UPS LICENSED TO 

, i BEAR THE 
Microsoft} DESIGNED FOR 
Windows95 ^ Wiwpows 95 

Loco..." 

MICROSOFT 
“ЖЖЖ tL SHOULD BE 


STANDARD EQUIPMENT ON EYERY 
DESKTOP... EFFECTIVE, 
AFFORDABLE, DESIGNED TO LAST.” 
PC COMPUTING 


“Рав your PC УР WITH THE 
RIGHT UPS, AND PNP witt 
SAFEGUARD IT AGAINST SHORT OR 
LONG TERM POWER PROBLEMS.” 
Winoows MAGAZINE 


“APC’s Back-UPS Pro sAvED 
THE DAY JUST AS EXPECTED." 
Winoows Sources 


“99 our оғ 100” 
COMPUTER GAMING WORLD 


20 Best WINDOWS 
Upgrades MAGAZINE 
Hecher + 


CHOOSING THE RIGHT 


APC PROTECTION 
For advanced PC protection 
including automatic voltage- 
regulation, CellGuard battery 
management and phone line/ 
lOBase-T protection, choose the 
Back-UPS Pro. For longer 
runtime choose a higher VA 
rating. For basic PC 
protection choose from the 
Back-UPS’ family (software not 
included). For file-server 
protection, ask for our Smart- 
UPS' line (not shown). For 
hardware-only surge 
protection, ask for APC's 
SurgeArrest” line (not shown). 
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Back-UPS PRO 
ADVANCED PC PROTECTION: 
For Pentium, 486, Win 95, Амр 
Business APPLICATIONS 


Volt-Amp Rating List Price Runtime* 


280PNP (includes software) — $199 6 min 
420PNP (Includes software) $339 8 min 
650PNP (includes software) $419 17 min 
1000 (software not included) $589 35 min 
1400 {software not included) $759 74 min 


*Runtime shown is for typical Pentium desktop system 
and may vary with your actual load. Note: Back-UPS 
200 not recommended for Pendum systems 


Ма“ 


zn 


Available | ; 


АРС products bave won more awards for 
excellence than all other brands combined. Call 
for a Free demo Disk and 60-page catalog, or visit 
our PowerPage at bttp:/hounv.apcc.com 
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Back-UPS 

Basic PC PROTECTION: 

For 286, 386, ENTERTAINMENT, AND 
EDUCATION 


@ 


List Price Runtime* 


AMERICAN POWER CONVERSION 


200 (software not included) $119 - 

280 (software not included) $139 7 min 800-800-4АРС 
400 (software not included) $199 13 min 

450 (software not included) $254 24 min Dept. A2 

= br. ы e ae эй гы fax: 401-788-2797 / PowerFax' 800-347-FAXX 
1250 ( notindude) $689 75пі CompuServe: GO APC SUPPORT 


Internet: APCCGapcc.com 
PowerPage": bttp:l//www.apcc.com 
132 Fairgrounds Rd., W. Kingston RI 02892 USA 
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LETTERS 


No Sweat 


Thank you for the great article “Integra- 
tion, Not Perspiration” (State of the Art, 
January). We are іп gear 


EVIE - 


the middle of a shift 
toward decentralized 
operations and are 
thinking a great deal 
about the impact of 
rapid application de- 
velopment (RAD) 
and object-oriented 
approaches, as well 
as (һе OS/2—versus— 
Windows 95--ог Windows NT—dilem- 
ma. Your article clarified a lot of the is- 
sues for us. 


Bernard Veerman RI 
IT Consultant, Schiphol Airport, The Netherlands 
VEERMAN @schiphol.nl 


Thanks! 


Congratulations on one of the best-orga- 
nized sets of pages on the World Wide 
Web. It’s wonderful to see BYTE hit the 
Web in such style. Keep up the good work 
and the unbiased reporting of the facts. 
James D. Carr 
J.D.Carr@ed.ac.uk 
http://www.ee.ed.ac.uk/~ee4jdc/ 


If you haven't visited the BYTE site, join 
us at http://www.byte.com.—Eds. 


Pass the Results, Please 


In “AMD K6 Takes On Intel P6” (Janu- 
ary), I came upon the term register-result 
bypassing in a context unfamiliar to me. 
Usually, this term is used to describe the 
bypassing of the register file so that the 
results of instructions just executed are 
forwarded to the following instructions in 
parallel with the write-back stage. But what 
you describe happens “without accessing 
main memory." Do you refer to stores for- 
warding data to loads in the store buffer 
as "register-result bypassing," or is it some 
other feature? 
Gad S. Sheaffer 
IDC & PPD Architecture 
gssQ iil.intel.com 


I meant to indicate that the K6 can by- 
pass registers to provide results to sub- 
sequent instructions and that stores can 
forward data to loads. In other words, a 
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load doesn't have to wait for a complet- 
ed store instruction to put the result into 
memory; it can load the result directly 
from the store buffer. 

—Tom R. Halfhill, senior editor 


They Don't Always Lie 


“Damn Lies” (Network Project, Febru- 
ary) was very informative and should be 
helpful to many Web-site administrators. It 
was also refreshing to see BY TE manage- 
ment’s willingness to provide some in- 
sight on how it tracks readership patterns. 
Robert Hering 

crhering @acy.digex.net 


More Linux 


“Linux Matters” (Unix Special Report, 
February) presented an excellent intro- 
duction and overview of the Linux OS, 
the rich variety of Unix software that runs 
on it, and the free-spirited nature of Linux 
developers and users. Your readers should 
also be aware of Debian GNU/Linux 
(http://www.debian.org), sponsored by the 
Free Software Foundation. The Debian 
packaging system automates much of the 
installation, deinstallation, and configu- 
ration of Linux and the software that runs 
under it. Another development worth men- 
tioning is FSSTND, which is a distribu- 
tion-independent file-system standard 
meant to standardize the directory structure 
and locations of software packages and 
their configuration files. 

After many years in the computer in- 
dustry, I was becoming jaded. Working 
and playing with Linux has rekindled some 
of the excitement and enjoyment that got 
me hooked in the first place. 

Nick Busigin 
nick@xwing.org 


Benchmark Confusion 


In “Intel Beats the Clock... Again” (News 
& Views, January), the SPECint bench- 
marks reveal that the 150-MHz PowerPC 
604 processor is slower than the 167-MHz 
UltraSparc. However, in the review “Ul- 
traFast UltraSparcs” іп the same issue, the 
BY TEmark test reveals the contrary: А 
slower, 133-MHz PowerPC 604 beats the 
167-MHz UltraSparc. How come? 
Hendrik Verroken 
hob @ eunet.be 


The SPECint benchmarks that we pub- 
lished in the News & Views section, in- 
cluding those from Sun and IBM Micro- 
electronics, were estimates provided by 
the companies. Like BYTEmark results, 
SPECint results depend not only on 
hardware factors, such as caching and 
memory architecture, but also on the OS 
and compiler performance. 

The Sun Ultra I that we reviewed, a 
preproduction unit, was tested with a 
beta OS and compiler, which certainly 
influenced the BYTEmark scores. Unfor- 
tunately, we neglected to point this out in 
the review. We have arranged to retest a 
production system and will post updated 
BYTEmark results on the BYTE Web Site 
(http://www.byte.com). For more infor- 
mation, including Sun's latest 
BYTEmark results for the UltraSparc, 
see "Benchmark Update" in News & 
Views, page 40 of this issue.—Eds. 


No Security On-Line 


I enjoyed the editorial “Not Till It Flies!" 
(February). In it, you mention that the Web 
PC would likely store its data on-line, pre- 
sumably at a user's Internet service pro- 
vider. While this would certainly make the 
data far more accessible, security —or lack 
thereof—is a serious drawback. I cannot 
imagine storing files that are personal (and, 
in some cases, highly confidential) some- 
Where on the Internet, where they would be 
vulnerable to prying eyes. 
Todd Dworshak 
todd_dworshak@msn.com 


Privacy will be a huge issue with Web 
PCs—but then, it’s a huge issue already. 
—Raphael Needleman, editor in chief 


Cleaning Up the Garbage 


In “Clean Up: C++ Garbage Collection” 
(January), you fail to mention that your 
garbage-collection scheme, RGC, increases 
the size of each object using it. You also 
overlook the fact that the use of the refer- 
ence-counted classes is far from foolproof. 
Compilers implement virtual inheritance 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or уои 
can send E-mail via the Internet or BIX to 
editors @ bix.com. Letters may be edited. 


iosi 


nitro-burning, 
push-the-red-line speed 


New ер Developer 2. 


New Delphi Developer 2.0 is the fastest way to prototype, build, and deploy 


blazingly fast, км free Windows 95 and Windows NT applications. It is the only | Fees ма Visual Basic 
1 Optimizing 32-bit native-code compiler 
object-oriented development tool that combines the Rapid Application Development { cos standalone EXEs and DLLs 


benefits of a component-based visual programming environment, the performance of | Create multi-threaded Windows 95/NT apps 
| OLE Automation and OCX support 


an optimizing 32-bit native-code campes and scalable database programming tools. a 


‘asily build sophisticated applications in a № with the New 32-bit Visual | Fast learning curve for increased productivity 
1 More than 100 reusable components 

1 High performance Visual Form Inheritance 
VCL Source Code for easy customization. New Visual Form Inheritance lets you create H Object Repository for forms and Data Modules 
4 Scalable Data Dy 


Component Library (VCL) of more than 100 reusable components—including complete 


forms once, then share them between applications to reduce coding and easily imple- 


ment standards and business rules. Store and reuse components, Data Modules, and forms with the flexible New Object ететін Visually e md 


Еш Delphi is modify databases, tables, and aliases with the New Database Explorer. Use the New 32-bit Borland* Database Engine 
the summation of and enhanced data-aware components like the New Multi-Object Grid and enhanced DBGrid to build scalable database 
eve rything the software applications. Store extended field attributes and reuse them across forms and applications with the New Data Dictionary. 
development industr y Delphi™ Developer 2.0 applications run up to 15 to 50 times faster than applications built with p-code interpreters, 
has learned during like Visual Basic and PowerBuilder, so you won’t hit performance barriers. 
the first decade of меті Haw uratessional Groarammian toxts lacie 
" Jn | | КЕСЕР | зона і ШІ. | | 
the Windows era. the New Open Tools API for easy integration of custom develop- 
—Windows Tech Journal 
December 1, 1995 ment tools; New 32-bit ReportSmith;® the New 32-bit Local 


InterBase® Server for building SQL applications; OLE Automation controller and server support; 


a complete suite of Windows 95 custom controls and sample OCXs; Free Delphi 1.0 for 16-bit Windows 
For more information about Borland's 


| j icati ; 
3.x development, and more! And your Delphi Developer 2.0 applications scale seamlessly to new Delphi Developer 2.0, call 


client/server with the New Delphi Client/Server Suite 2.0. 1-800-336-6464, ext. 50510 
b i Or check out our Delphi 
Get the performance edge—get Delphi Developer 2.0. home page on Borland Online at 
: ‘yleval Bagi POWEEKLABS http://www.borland.com 
Journal % ' ANALYST'S Canada: 1-800-461-3327 
T Жн CompuServe: GO BORLAND 
PC Magazine VB Programmer's Journal PC Week 


Bast of 1995 Editors’ Choice Anatyst’s Choice 
Award May 1995 April 24, 1985 А 


Making Development Easier 


Egghead Software Comp USA Computer City — Programmers Paradise 
1-800-EGGHEAD 1-800-COMPUSA 1-800-THECITY 1-800-445-7899 


Copyright © 1996 Borland International, Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc. BI 9002.1 
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by embedding hidden pointers—in addi- 
tion to а class's virtual pointer (vptr)—in- 
side objects inheriting from virtual base 
classes. There is one such hidden pointer 
per path to TRGCObj; given a simple class 
with no base classes and no virtual func- 
tions, adding virtual inheritance from 
TRGCObj adds two hidden pointers to the 
class. Complex classes might indirectly 
inherit from TRGCObj through more than 
one base class, and each path will con- 
tribute another hidden pointer. Your code 
also depends on the fact that reference- 
counted objects are always allocated on 
the heap, but this requirement is neither 
enforced by your classes nor documented 
in the article. For example, 


f'include “rgc.h” 
class myclass: 

public virtual TRGCObj {}; 
typedef TRGCRef<myclass> Pmyclass; 
void main() 

{ myclass П; 

Pmyclass А = Яп; 

| 
// m will be deleted here, but 
// m is not on the heap! 


yields undefined (and typically disastrous) 

behavior. This doesn't mean that refer- 

ence counting is a bad technique or that 

your approach isn't useful. But program- 

mers need to understand the drawbacks 
before adopting the technique. 

Scott Meyers 

Author, More Effective C++ 

(Addison-Wesley, 1996) 

smeyers Q netcom.com 


The RGC garbage-collection scheme 
does increase the size of each object. 
This is unavoidable with reference 
counting, as you must have an extra inte- 
ger to store the count. Virtual inheri- 
tance worsens the problem. You can 
eliminate virtual inheritance if your 
class tree is structured such that each 
class inherits from TRGCObj only once, 
and thereby save some memory. Regard- 
less, if your program uses a great many 
objects, it's important to consider that 
each object is at least one word larger 
when using any reference-counting 
garbage collector. As you also point out, 
RGC does require that objects be allo- 
cated from the heap; that is, with new, 
and not-as-local, variables. Thanks for 
mentioning these two important points. 
—Justin Miller 
jcmiller& MIT. EDU 
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DNA by the Numbers... to the Letter 
In the text box “DNA by the Numbers” (De- 
cember 1995, page 110) you mention “four 
common genes (025544, D157, 21580 and 
D17S79...).” These are not genes, but DNA 
segments—the difference being ааа 
that these are known markers 
with unknown function, as op- 
posed to genes, which have 
known functions. Furthermore, BE 
the DNA segments that are listed | 
(except for 017579) do not ex- 1 
ist. I believe the list should be 
02544, D1S7, and 01580. 017579 agrees 
with the picture in the text box. You canin- | 
vestigate this at the Genome database 
(http://gdbwww.gdb.org). 

David Kitaguchi 

GDB User Support 
davidkQ gdb.org 


Thanks for pointing that out. Apparently 
we transcribed S as 5 in those segment 
identifiers. We regret the errors.—Eds. 


FIXES 


In “Best of Comdex Finalists” (January, 
page 40), we incorrectly described Dis- 
tributed Processing Technology’s Smart- | 


COMING UP IN MAY 


Cache IV as a RAID controller. It’s a half- 
size SCSI host adapter that can be upgrad- 
ed to a RAID controller with an optional 
RC4040 RAID & Caching Module. 


In “1995 Editors’ Choice 
Awards” (February), the photo 
on page 44 with the entry about 
Iomega's Zip and Jaz drives was 
not properly cropped; as a result, 
it showed a Syquest drive in ad- 
dition to the Zip drive. 


In “Coming: A Better Multimedia Plat- 
form" (October 1995), we reported that 
OpenGL for Windows 95 would not be 
available until 1996. The product was re- 
leased in the October 1995 Microsoft De- 
velopers Network Level-2 CD. 


| The chart “Relentless Pentium Improve- 


ment" (February, page 26) contains two 
bars labeled *NSTL Win95 Word 7." The 
lower bar should have been labeled "NSTL 
Win95 Excel." 


In "An Alpha in PC Clothing" (February), 


we indicated that Digital’s FX!32 transla- 
tion and emulation technology was avail- 
able now. FX!32 1s currently being tested 
and is due to be released in mid-1996. № 


е“ COVER STORY: WINDOWS NT VS. UNIX 
Can NT unseat Unix on mission-critical servers and desktops? As NT's acceptance 
moves beyond the early-adopter phase, growing numbers of MIS managers are ready 


e THE BEST DSPS 


to take Microsoft's industrial-strength OS off probation. 


Today's digital signal processors are optimized for the real-time requirements of 
audio, video, and telephony. They're also riding the same impressive price/ 
performance curve as general-purpose microprocessors. What are your options, and 


who has the best technology? 
* PRESS 1 FOR IVR 


BYTE presents a developer’s view of what it takes to create interactive voice-response 


applications. 


- STATE OF THE ART: DATA COMMUNICATIONS | 
BYTE examines WAN services: what they’re best for, how much they cost, and the 
effect asynchronous transfer mode (ATM) may have on your future connectivity 


choices. 


* HEAD-TO-HEAD ON THE WEB — 
Novell’s NetWare Web Server and Microsoft’s Internet Information Server were 
designed for the same purpose, but close ties to their makers’ OSes result in radically 


different approaches. 
e LOTUS’S SMARTSUITE 96 


A Lotus Notes veteran reports on the beefed-up team-computing features and Notes 


integration of Lotus’s applications suite. 


* STORAGE TECHNOLOGIES 


The Lab Report looks at 1.3-, 2.6-, and 4.6-GB rewritable magneto-optical drives and = 


other removable-storage technologies. 
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COMPAQ 


Has It Changed Your Life Yet? 


IntelliSafe Hard Drive Pre-Failure Warranty 


ж 


Fault Management 


Solutions Partners Program 


data. | : 


d 
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Insight Management Agents Security Management 


The problem with trouble is that usually by the time you find out about it, it’s too late. Not so with Compaq 
Intelligent Manageability. Compaq Intelligent Manageability is a superior collection of preinstalled features and 
tools found only on the Compaq Deskpro. Together, they work to detect and eliminate a variety of potential 
problems on your network before they become real ones. Fault Management features like our IntelliSafe drive, 


which not only notifies you of impending failure but also backs itself up, minimizing loss of mission-critical data 


YOU'RE FLYING ALONG Ат 25,000 FEET WHEN SUDDENLY 


THREE OF THE ENGINES QUIT. Now WOULD ВЕ A GOOD 


TIME То TALK ABOUT SUPERIOR FAULT MANAGEMENT. 


and PC downtime. And Asset Management, whose features help you keep track of hardware and software across 

the network from the comfort of your desk. Because all the information you need can be delivered remotely to your 
PC. Compaq Intelligent Manageability also includes a wide range of security features designed to keep your network 
secure. Which all adds up to providing the best and most comprehensive solution for managing PCs and predicting 


trouble on your network. Because when there's trouble, don’t you want to know about it-before it happens? 


As with all Compaq PCs, Deskpro is covered by our free 3-year limited warranty. For more information on our full line of Compaq desktop PCs, call ик at 1-800-345-1518 or reach us on the Web at 
www.compaq.com. In Canada, we can be reacbed at 1-800-567-1616. 01996 Compaq Computer Corporation, All rights reserved. Compaq and Deskpro registered U.S. Patent and Trademark Office. 
Some features available with Compaq Deskpro and independent software applications. Other features only available with Windows 95. 
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LOW-COST NETWORK PCS 


First Web 


PCs 


Vendors of inexpensive network PCs have shown proof-of-concept systems, and in some 
cases have begun limited field trials. Here’s a look at the first $500 network PCs. 


DAVE ANDREWS 


based on low-cost ($35 or 


less) processors. Thanks to | 


their low cost, network PCs 
may appear in places as 
public as a shopping mall 
information center and as 
private as a family’s living 
room or bedroom. 


Many computer companies 
still speak of Web PCs in the fu- 
ture tense; Oracle, for example, 
says the first Web PCs based on 
its reference design probably 
won't ship until September. But 
at least one company has already 
begun limited field trials of the 
type of Internet device that may 
soon appear in a living room 
near you. ViewCall America 
(Atlanta, GA), a developer of in- 
teractive home-shopping services 
for cable TV, is currently field- 
testing about 1000 network de- 
vices that include a custom Web 
browser with TV-style remote 
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he first prototypes of $500-and-under Internet appliances portend a new 
type of computer that might appear in places that don’t have a standard PC 
or Mac today. Unlike today’s more expensive x86- and PowerPC-based 
computers, these new network PCs eschew hard-drive storage and are 


controls. ViewCall’s Web PC, 
called Webster, is based on Ad- 
vanced RISC Machine’s 
ARM7500 processor running 
at 33 MHz. Webster includes 
4 MB of RAM, 2 MB of ROM, 
a built-in 28.8-Kbps modem, 
ARM’s RISC OS, and а print- 
er port. Àn infrared keyboard 
Is optional since the browser 
supports an on-screen keyboard 
that you can drive with the re- 
mote control. 

Colored icons on the remote- 
control keypad that correspond 
to buttons on the bottom of the 
screen let the user more easily 
perform actions—page up, 
page down, back, and for- 
ward—that one typically per- 
forms when navigating the 
Web. Internet content devel- 
opers can take advantage of dy- 
namic “soft buttons’’ іп Web- 
ster's browser interface to 
present actions (e.g., buy a 
product) for the end user. Be- 
cause the browser resides in 
EEPROM, it is upgradable. 

Thanks to its compact sys- 
tem software, Webster doesn't 
need a hard drive—the ARM 
RISC OS resides in ROM. 
Webster connects to your tele- 
vision, so you don't need a 
monitor. ViewCall expects to 
have commercial versions of 
the Webster ready in June. The 
asking price: about $300. 

The Webster lacks a num- 
ber of PC features, not the least 
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Poll: All-time Big Ten team 


If you could pick two guards, two forwards and one cemar, who С coach Charlie 

would it be? Zone users commemorare the 100th anniversary of Paker: Vitale says 

the conferance by placing Magic at top of the list. Trojans AD Mike 
Garett was a heck of a 
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Naysayers criticize 
Web PCs for their 


Гу УЕ ие ели ел. - 


inability to run Ё 

today’s PC and 1 $ “ы ы. қ T 
Mac applications, j PRA м tae йд 45 vi f \ > | 
but proponents Fal int lt 4 £44 d г“ mE 
counter that these Ж. бег 

new devices are i i Sen E EDD RE 
desigried for a !  Teknema's Easy Rider Web PC, which includes a 28.8-Kbps 
different killer modem, VGA monitor, ARM7500 processor, system software, and 
app: the Web | Web browser, will sell for about S500. 


of which is support for Mac 
and PC applications. But many 
new users who don’t current- 
ly have a PC may be satisfied 
with just E-mail and the Web. 
“Our goal is to take the best of 
the Web and leverage it to the 
mass market rather than to just 
the PC literate,” says Alan 
McKeon, president of View- 
Call’s parent company, Col- 
orocs Information Technolo- 
gies. “If the consumer wants 
applications like word pro- 
cessing, we'll put them in 
there. Our goal is continuous 
improvement rather than try- 
ing to hit the home run straight 
out of the shoot." 

Teknema (Menlo Park, CA), 
a developer of networking 
products that include the 
TIBER multilingual Web 
browser, has also unveiled a 
prototype Internet device based 
on the ARM7500. The compa- 
ny is seeking to produce the 
machine in volume with man- 
ufacturing partners. Dubbed 
Easy Rider, the device will sell 
for about $500. It includes a 
VGA monitor, a mouse, a key- 
board, and even an ISA slot 


WEB PCS 


that could accept a network in- 
terface card. The system soft- 
ware, windowing system, net- 
Work protocols, and browser 
consume less than 500 KB, 
says Marco Graziano, president 
and CEO of Teknema. 
Graziano says the Easy Rider 
could have a variety of uses as 
an information kiosk, low-cost 
HTML client, or platform for 
vertical applications in an in- 
tranet. The system doesn't yet 
support Java applets, but 
Graziano says he is confident 
that ARM or some other com- 
pany will develop Java virtu- 
al-machine software for the 
ARM7500 and StrongARM 
processors. Noel Hurley, 
ARM’s Consumer and Multi- 
media Market Segment man- 
ager, confirms that a port of 
Java that will run across all 
ARM variants is underway. 
Other companies will likely 
announce Web PCs as well. 
Oracle CEO Larry Ellison has 
been pitching his company's 
network computer reference 
design (see "Inside the Web 
PC," March BYTE) to manu- 
facturers in the U.S. and over- 


seas. Sun Microsystems has 
also demonstrated a prototype 
Web computer: It used a Sparc 
processor, had 8 MB of RAM, 
no hard drive, and can connect 
to a TV. But at press time, Sun 
officials weren't saying much 
about the system. 

A division of Sun recently 
announced three chips dedi- 
cated to running Java applets 
natively (see related story on 
this page). Sun might use Sparc 
processors in addition to these 
future Java chips. "Sun is eval- 


ViewCall's Web access device includes 
a TV-style remote control. Now families 
can argue about who gets to change 
the URL. 


uating all different kinds of op- 
portunities for its Internet de- 
vices," says spokesman 
George Paolini. “We’ll focus 
on businesses first and con- 
sumers second because busi- 
nesses have the bandwidth 
right now that you don't find 
in most homes.'' But Paolini 
stressed that although most of 
the focus on Java is centered 
on computers and the Web, 
Java chips may also appear in 
personal digital assistants, cel- 
lular phones, and other devices. 


Java Chips Boost 


1 pee new microprocessors from Sun Microelectronics (for- 
merly Sparc Technology Business; Mountain View, CA) 
are the first CPUs dedicated to running Java software. They're de- 
signed to run Java programs much faster than a software-based 
Java engine on a general-purpose microprocessor, such as an 
x86, PowerPC, or Sparc. Sun's objectives are to boost the per- 
formance of Java and to make it easier for vendors to build in- 
expensive Java devices, including Web PCs and embedded prod- 
ucts like cellular phones and personal digital assistants (PDAs). 

Developers write applets in the Java programming language, 
which closely resembles C++. A Java compiler translates that 
source code into a condensed format known as bytecode. The 
bytecode is more compact, more secure, and executes more ef- 
ficiently than raw source code. It runs on a software layer called 
the Java virtual engine, which contains a run-time interpreter 
that translates the bytecode into the native code of the underlying 
microprocessor. Java bytecode is analogous to an executable bi- 
nary, except it isn’t specific to a microprocessor architecture, 
which is why Java applets can run on any computer that has a Java 
virtual engine. 

Unlike compiled binaries, Java applets aren’t translated into na- 
tive machine code until the moment of execution. The technical 
drawback to this approach, of course, is that on-the-fly inter- 
preting takes time and hurts performance. Sun’s Java chips elim- 


pplet Speed 


inate the need for run-time interpreting because they execute the 
bytecode directly. In effect, Java bytecode is the native instruc- 
tion set of the Java microprocessors. 

One of the three products that Sun recently announced is ac- 
tually a CPU core that Sun will license to other chip makers and 
vendors. Known as the picoJava, this is an extremely small core 
(it’s only about 25 square millimeters) that licensees can cus- 
tomize. Sun says that low-end Java chips based on the picoJava 
could cost less than $25. 

The microJava is a Sun microcontroller based on the picoJava. 
It’s about 50sq mm and is designed for telecommunications 
equipment and other embedded applications. Sun hopes to sam- 
ple this chip in early 1997 and eventually sell it for $25 to $50. 

At the high end is the ultraJava, a processor that’s three to 
five times faster than the microJava. It has multimedia exten- 
sions similar to those built into Sun’s UltraSparc processors for 
workstations. Among other things, these extensions allow fast 
3-D graphics. The ultraJava is intended for Web PCs and similar 
multimedia devices. Sun hopes to sample this chip in late 1997 and 
sell it for about $100. 

The biggest disadvantage of Java processors is that they can’t 
run anything but Java software. However, in addition to enabling 
dedicated Java devices, they could also serve as high-speed Java 
coprocessors in general-purpose PCs. — Тот В. Haifhill 
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NEWS & VIEWS 


MIPS R5000 PROCESSOR 


R5000 Cuts 3-D Cost 


rogrammers usually write 
their software to the metal, 
but now chip engineers are bend- 
ing the metal to fit the software. 
The new R5000 microprocessor 
from Mips Technologies (Moun- 
tain View, CA) is specially opti- 
mized for the single-precision 
floating-point operations that 
characterize today’s 2-D and 3-D 
graphics. The result is a power- 
ful, affordable CPU that executes 
400 million floating-point oper- 
ations per second (MFLOPS) and is driving 
down the cost of high-end graphics performance. 

Silicon Graphics (Mountain View, CA), 
Mips’ parent company, just announced three 
new models of its Indy desktop workstation 
based on early versions of the R5000. Prices 
range from $8495 to $13,995. SGI says the new 
systems handle 3-D graphics up to almost 100 
percent faster than R4x00-based Indy worksta- 
tions at the same price. 

The R5000 inherits several architectural in- 
novations from Mips’ top-of-the-line R8000 and 
R10000 processors. For example, the R5000 is 
а 64-bit CPU that supports the latest Mips [У 
instruction set, and its FPU has two-way super- 
scalar pipelines. The R5000 has separate pri- 
mary caches for instructions and data, and each 
cache is 32 KB in size, as well as two-way set- 
associative, just like the R10000. 

To cut corners, the R5000 doesn’t have su- 


R5000 vs. Pentium Pro 


«4 WORSE BETTER > 


Intel Pentium 
Pro (200 MHz) 


Mips R5000 
(250 MHz) 


0 2.5 5.0 "SGT dH 
SPECint95 
ЅРЕСЇр95 


Intel's fastest Pentium Pro outruns the Mips R5000 chip, but 
the R5000 isn't far behind, and it costs only about one-sixth as 
much as the Pentium Pro. 
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MIPS R5000: WHAT’S NEW 


е 64-bit Rx000-compatible CPU 

е Two-way superscalar FPU 

е Target clock speed: 250 MHz (later іп 1996) 

е Performance: 6.8 SPECint95, 6.8 SPECIp95 at 250 MHz 


• 480 MFLOPS for single-precision geometry calculations 
е On-board caches: 32 KB instruction, 32 KB data 

* 3.7 million transistors 

* Die size: 84 sq mm at 0.32 microns 

* Volume production: March 1996 (at 180-200 MHz) 


perscalar integer pipelines and can't execute in- 
structions out of order. This greatly reduces the 
chip's complexity because it doesn't have to 
bother with scoreboarding and other tricky tech- 
niques to put instructions back in order again. In 
another cost-cutting measure, Mips eliminated 
the 128-bit secondary-cache bus found on the 
R4000 and R10000. Instead, the R5000 access- 
es its secondary cache over the general I/O bus, 
which is 64 bits wide. 

The payoff for the R5000's reduced com- 
plexity is a die that's exceptionally small (84 
square millimeters on a .32-micron process) for 
a CPU of this capability. And a small die means 
less power consumption, lower manufacturing 
costs, and higher clock speeds. 

In March, Mips licensees NEC Electronics 
(Mountain View, CA) and Integrated Device 
Technology (Santa Clara, CA) were expected 
to begin shipping early versions of the R5000 
clocked at 180 and 200 MHz. Prices range from 
$225 to $285, and the estimated performance 
at 200 MHz is a well-balanced 5.5 SPECint95 
and 5.5 SPECfp95. Later this year, both ven- 
dors plan to ship 250-MHz versions that will 
deliver SPECmarks of about 6.8 (for both inte- 
ger and floating-point performance) and still 
cost less than $300. 

Floating-point performance is the R5000's 
greatest strength. Mips says the R5000 can pro- 
cess more than 1.1 million 3-D graphics primi- 
tives per second, compared to about 670,000 
graphics primitives for a 133-MHz PowerPC 
604 and about 170,000 for a 133-MHz Pentium. 
Yet its overall performance is so well balanced 
that NEC and IDT expect to sell the R5000 to 
customers who will build the chip into a wide 
range of devices, including network routers, 
bridges, X Window terminals, laser printers, 
copiers, videogame machines, high-end PCs, 
and entry-level servers. 

— Tom В. Halfhill 
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The High-Performance, 
Multi-Platform 
Development System 


Watcom C/C++ accelerates development of high-performance, 
multi-platform 16 and 32 bit applications. The integrated development 
environment simplifies application development and makes it easy to 
exploit the power of Watcom C/C++. In a single package, Watcom 
C/C++ provides a comprehensive development environment with the 
tools, SDKs and libraries you need to create powerful 16 and 32 bit 
applications for popular PC platforms. 


Leverage Your Time and Code Investment 


Watcom C/C++ supports a wide range of host and target platforms 
including Windows*95, Reliable, high-performance code 
generation and consistent C and C++ language implementation 
are delivered across all supported platforms, making it easy to 
develop applications for several targets from a single source code 
base. For example, C++ templates and exception 
handling are provided on all supported platforms 
including 16-bit Windows, 


Host Platforms: Windows 95, Windows NT, Windows 3.x, 05/2 Warp, 05/2 2.x, DOS 


Target Platforms: Windows 95, Windows NT, Windows 3.x, Win32s, 05/2 Warp, 05/2 2.x, 
Extended DOS, Novell NLM, 0S/2 1.x, DOS 


Accelerate Your Windows Development 

For rapid 16 and 32 bit Windows development, Watcom С/С++ includes the 
Microsoft Foundation Class (MFC) libraries and Visual Programmer (VP) by 
Blue Sky Software. VP is a fast MFC code generator for quick, easy and 
intuitive development of Windows applications. With VP, application user 
interfaces are designed visually using point-and-click interaction. 

Functional preview mode allows for quick testing of the user interface. 


High Performance 


Watcom’s advanced compiler technology generates fast, tight code, optimizing your 
application’s performance. Superscalar optimization strategy uses “riscification” 
and instruction scheduling to deliver optimum performance on 486 and 

Pentium processors. 

“(Watcom C/C++ 10.0) delivered the fastest executables we saw in this roundup.” 
PC Magazine, April 11, 1995. 


April 11, 1995 
Watcom C/C++ 10.0 


Watcom C/C++ 10.6: $350 
Watcom C/C++ 10.6 Competitive Upgrade: $199 


| Call 1-800-265- 4000 — 


Internet: http://www.watcom.com 
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Powersoft Corporation, 561 Virginia Road, Concord, MA. 01742, U.S.A. Phone: 1-800-395-3525 or 1-508-287-1500. Faxline Service 1-508-287-1600. 

Powersoft Europe Ltd., United Kingdom, 44 1494 555555. American Powersoft Corporation Pte Ltd., Singapore, +65 338-0018. Powersoft Hong Kong Ltd., Hong Kong, +852 2839 9399. Powersoft International Corporation, 
Australia, +61 2 9937 9600. © Copyright 1995 Sybase, Inc. All rights reserved. Watcom, the Lightning Device, and Powersoft are trademarks of Sybase, Inc., or its subsidiaries. Other company and product names may be 
trademarks of the companies with which they are associated. Ali prices in U.S. dollars. Price does not include freight and taxes where applicable. Specifications subject to change without notice. 


The Millennia TransPort™ 


The Millennia TransPort from 
Micron bridges the perfor- 
mance gap between desktop 


and notebook computers. 


Feature for feature this notebook 
gives you everything you need— 
whether you're working on the 
road or at your desk. Moreover, 
it bears the Micron name; a name 
synonymous with award-win- 
ning technology and reliability. 


Specifications 


Common Features 
e 133MHz or 120MHz Mobile Intel 
Pentiume processor 
* Intel PCI mobile Triton chipset 
• 256КВ L2 pipelined burst cache 
• EDO memory (48MB max.) 
• 4X modular CD-ROM drive 
• 11.3" SVGA color 
display, 800 x 600 
* PCI graphics accelerator, 
1MB RAM 


e Pick-a-Point" dual pointing 
devices integrate both pointing 
stick and touchpad 
e Removable EIDE hard drive (1.2GB max.) 
• 3.5" modular floppy drive 
* Intelligent modular lithium-ion battery 
e SoundBlaster 16-bit stereo sound 
* Built-in stereo speakers and microphone 
• 2 Type Il or one Туре 111 PCMCIA slots 
• S-Video and NTSC video-outputs 
е Headphone, microphone and line-in jacks 
е 2 infrared ports, one front, one back 
* Parallel, serial, VGA and 2 PS/2 ports 
* Dimensions: 11.7” x 9.4" x 2.0", Weight: 6.9 Ibs. 
* Nylon carrying case 
е Microsoft» Windows* 95 and MS Plus! Companion 
* Microsoft Office Pro 95 and Bookshelf 95 CDs 
* 5-year/3-year Micron Power?" limited warranty 


Options 
* Motorola Montana 28.8 fax/modem 
supports regular telephone connections, 


cellular phones and two-way paging devices...................... $299 
• 2nd intelligent modular lithium-ion battery........................... $199 
• 2nd 1.2GB modular hard drive (2.6GB total)......................... $599 
e 16MB EDO memory ирагабе.................................................. $699 


• Leather carrying case ирдгайыә............................................. $ 59 


Micron Millennia TransPort P133 
• Intel 133MHz Pentium processor 
411,3” active matrix color display, 800 x 600 
е 32MB EDO memory (48МВ max.) 
e 1.2GB removable hard drive 
• 2nd intelligent modular lithium-ion battery 
е Motorola? Montana 28.8 fax/modem 
$5,799 Business lease $190/month 


* Intel 133MHz Pentium processor 
• 11.3" active matrix color display, 800 x 600 
• 16MB EDO memory (48MB max.) 
• 1.2GB removable hard drive 
e 2nd intelligent modular lithium-ion battery 
‚899 Business lease $167/month 


Micron Millennia TransPort P120 
е Intel 120MHz Pentium processor 
• 11.3" active matrix color display, 800 x 600 
• 16MB EDO memory (48MB max.) 
• 1.2GB removable hard drive 
$4,499 Business lease $153/month 


• Intel 120MHz Pentium processor 
• 11.3" dual scan color display, 800 x 600 
* 16MB EDO memory (48MB max.) 
е 810MB removable hard drive 
$3,999 Business lease: $136/month 


| i 8.9 lbs, includes 3.5" floppy and one battary. 


*MICRON POWER? WARRANTY & SUPPORT 


* 5-year limited warranty on microprocessor and main memory 
* 3-year limited parts-only system warranty 

• 30 days of free Micron-supplied software support 

* 30-day money-back policy 

• 24-hour technical support 


All sales are subject to Micron's standard limited warrantles and terms and conditions of sale. Copies of the 
limited warranties may be obtained by calling Micron. 


800-250-5807 


http:/ /www.mei.micron.com 


MICRON 


ELECTRONICS, INC. pentium 


900 E. Karcher Road, Nampa, ID 83687 
Mon-Fri 6am-10pm Sat 7am-5pm (MT) * 24-hour technical support 
208-893-3434 * Fax 208-893-3424 * Purchase Order Fax 208-893-8992 


© 1996 Micron Electronics, Inc. All rights reserved. All prices and specifications subject to change without notice. 
Micron Electronics, Inc. is not responsible for omissions and/or errors in typography or photography. Micron Power ts a 
service mark; Millennia TransPort. Pick-a-Point, MicronDock, MicronExec and FlexOpt are trademarks of Micron 
Electronics Inc., Intel, Intel Insida and Pentium are registered trademarks of the Intel Corporation. Microsoft is a regis- 
tered trademark and Windows 95 and the Windows logos are trademarks of Microsoft Corporation. All other company 
trademarks are trade names of each respective company. Prices do not include shipping and handling. 30-day money 
back policy does not include return freight and original shipping/handling charges, applies only to Micron brand prod- 
ucts and begins from date of shipment. All returns require RMA numbers and must be shipped in the original condition 
ТАМ$-ВУТЕ-9604 


prepaid and insured. Lease prices based on 36-month lease. 


133MHz Intel 
Mobile Pentium® 
Processor combined 
with 256KB of 
pipelined burst 
cache and 16MB of 
EDO memory pro- 
vide the screaming 
performance you've 
come to expect from 
Micron. 


Two PCMCIA 
Slots hold either 
two Type II or one 
Type III divice. 
Handles a wide 
variety of commu- 
nications and stor- 
age options. 


4X Modular 
CD-ROM 
provides fast 
access to a 
whole new 
world of infor- 
mation. 


Modular Bay $2: 


Intelligent 
Lithium-ion battery 


Or 


4X CD-ROM drive 


Or 
2nd 1.2GB hard drive 
or 


3.5” floppy disc drive 


— 11.3” Active Matrix — PCI Graphics Dual Infrared Ports 
Display shows you Accelerator provide convenient 
the big picture in provides blazing IRDA-compliant 
vivid 800 x 600 eye- graphics performance | wireless connection 
popping color. with VGA, S-Video, and | in front ог in back. 

NTSC video outputs. 


| 
Dual Pointing Devices 
The Pick-a-Point™ 


offers two pointing 
devices; choose either 
the touchpad or the 
pointing stick. 
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SoundBlaster’ 16 
Sound delivers 16- 
bit stereo sound to 
two integrated 
stereo speakers for 
the complete multi- 
media experience. 


Removable 1.2GB 
Drive gives you 
vast amounts of 
storage and allows 
you to upgrade to 
a larger hard drive 
in the future. 


Lithium-ion Battery 
Intelligent modular 
lithium-ion batteries 
give you the power to 
complete the job. Add a 
second modular battery 
in bay two and double 
your productivity. 


Modular Bay #1: „| 


Intelligent 
Lithium-ion batte 


or 


3.5” floppy disc d 


X86 PROCESSORS 


New CPUs Signal Better Multimedia PCs 


alk about strange bedfel- 

lows. Former blood ene- 
mies Intel (Santa Clara, CA) 
and Advanced Micro Devices 
(Sunnyvale, CA) have signed 
a landmark cross-licensing 
agreement that will allow them 
to introduce CPUs with new 
multimedia x86 instructions by 
the end of this year. Frozen out, 
however, is Cyrix (Richardson, 
TX) and its manufacturing 
partner, IBM Microelectronics 
(Fishkill, NY). 

The surprising detente be- 
tween the two leading x86 ven- 
dors could be the most signifi- 
cant step in the evolution of the 
x86 since Intel introduced the 
32-bit 386 in 1985. Intel and 
AMD plan to make new x86 
chips that recognize the same 
set of extended instructions for 
multimedia tasks. This tech- 
nology, known as ММХ, is 
supposed to dramatically im- 
prove the ability of x86 chips to 
process audio, video, and other 
multimedia data types. 

The cross-licensing agree- 
ment ensures that Intel’s and 
AMD's multimedia processors 
will be fully compatible with 
each other. Without the deal, 
each company might have in- 
troduced its own proprietary 
extensions. That would have 
forced software developers to 
support only one company's 
new instructions (most likely 
Intel's) or everybody's new in- 
structions—a wasteful and po- 
tentially chaotic situation for 
both developers and users. 

Two things are surprising 
about this agreement. First, it 
comes only months after Intel 
and AMD concluded a bitter 
five-year legal battle over mi- 
crocode copyrights. All those 
differences are now settled. 
Second, the agreement leaves 
Cyrix out on a limb. Cyrix has 
been working on its own mul- 
timedia extensions, but they 
won't be compatible with In- 
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tel's and AMD's unless Cyrix 
either licenses or reverse-engi- 
neers the same technology. 

At this writing, there is no 
indication from either Intel or 
Cyrix that a licensing deal is 
pending. If Cyrix must resort 
to reverse engineering, the ex- 
tra effort could seriously delay 
Cyrix's multimedia CPUs. 
IBM suffers, too, because IBM 
licenses its latest x86 designs 
from Cyrix. But according to 
Steve Tobak, vice president of 
corporate marketing for Cyrix, 
reverse engineering may not be 
necessary. 

“There are talks with Intel," 
Tobak says. “I can't say any- 
thing more about it, except that 


we have always been capable 
of producing processors that 
are x86 software-compatible, 
and we don’t expect that to 
change.” 

NexGen (Milpitas, CA), a 
much smaller x86 vendor, was 
acquired by AMD last year and 
is covered by AMD’s contract 
with Intel. NexGen’s latest 
CPU, originally known as the 
Nx686 but now called the 
AMD Кб, already incorporates 
a special multimedia unit for 
extended instructions. NexGen 
engineers are modifying the de- 
sign to make it compatible with 
the MMx specifications. (See 
“AMD Кб Takes On Intel P6," 
January BYTE.) 


Intel predicts the MMx-en- 
abled Pentium (code-named 
P55C) will ship in large vol- 
umes in the fourth quarter. 
MMx versions of the Pentium 
Pro will probably follow in 
1997. Intel will manufacture 
motherboards, primarily for the 
home market, that include spe- 
cial support for MMx proces- 
sors, the company says. PCs 
based on those motherboards 
will be able to capture and 
compress video in real time and 
will have video outputs for TVs 
and VCRs. They'll also have 
universal serial bus (USB) 
ports, a new I/O standard 
backed by Intel and Microsoft. 

— Tom R. Halfhill 


Intel: 200-MHz Pentiums to Arrive This Year 


y the end of the year, the fastest Pentium will run at a blazing 200 MHz and CPU 
prices will drop so fast that businesses will regard PCs with 120- апа 133-MHz Pen- 


tiums as entry-level boxes. While low-end systems will range in price from $1200 to $1500, 
mid-range PCs costing $1500 to $2000 will have 150- and 166-MHz Pentiums. 

It’s not magic; it’s science. Intel says the transition to its next-generation process technology 
is several months ahead of schedule. By the fourth quarter, Intel’s foundries expect to man- 
ufacture 90 percent of their microprocessors on the denser 0.35-micron process. 

That means higher clock speeds, higher yields, and lower prices. It also spells trouble 


for Intel’s competitors. AMD, still struggling to get its next-generation x86 designs out the 
door, says the SSA-5 version of its K5 processor was expected to ship in March. But it runs 
at only 75 MHz and delivers about the same performance as a 75-MHz Pentium. AMD 
says an improved K5 that matches the performance of a 133- or 150-MHz Pentium won't ship 
until the fourth quarter. 

AMD's Кб, designed by NexGen, also is scheduled to ship in the fourth quarter. At 180 
MHz, it's supposed to beat the performance of a similarly clocked Pentium Pro. 

Cyrix is fighting hard to keep up, too. Its new 6x86 is now in production at 100, 110, 120, 
and 133 MHz. The 133-MHz 6x86 exceeds the performance of a 166-MHz Pentium, according 
to the new P-rating system adopted by AMD, Cyrix, and IBM. P-ratings measure application 
performance relative to a Pentium. For example, Cyrix says the 6x86-P166 is at least as 
fast as a 166-MHz Pentium, even though the 6x86-P166 actually runs at 133 MHz. To de- 
termine the P-ratings, AMD, Cyrix, and IBM submit their CPUs to MDR Labs, an independent 
testing facility operated by MicroDesign Resources, publisher of the Micro- 
processor Report. MDR Labs doesn't assign | 4 E Y 


the P-ratings but pro- 
y’ 
p 


vides raw data that's 
interpreted by the 
vendors. 
— T.R.H. 


pur Complete 


каш Solution! 


é CorelDRAW "6 
€ Corel PHOTO-PAINT 6 
€ CorelDREAM 3D 6 
€ Corel MOTION 3D 6 
€ Corel PRESENTS "6 


25,000 clipart images and symbols 


* 1,000 photos а | CorelDRAW 5 то CorelDRAW 6 
° 1,000 ТгиеТуре ала Туре | fonts CD-ROM version 


ә Over 750 3D models 


With awesome speed, power and accuracy plus 
hundreds of enhancements, CorelDRAW 6 is the 
most robust graphics software suite available. 


Clipart Images 


{5,000 new images plus 10,000 images from 
THE WORLD'S BEST CD-ROM CLIPART ...AND MORE! Corel GALLERY 1) 
| N = : 4 | à k 
| a) | | | | a} ^ у gor 
Fonts Photos Windows® 
(ТгоеТуре” and Type 1) {Windows™ version only) ЖКА Macintosh” 
IDEAL FOR: versions available 


€ Advertisements — € Brochures & Newsletters 
€ Promotional items € Multimedia presentations  ...and more! 


High Resolution & Royalty ty Free] ” | | | l 


№. _Kodak F Photo CD Format | А ДА ДА 4 
РС & Мас Compatible PHOTOGRAPHS 


тра эе ON 200 CD-ROMs '; 
T ideal fc for “Desktop Publishing | IN EACH LIBRARY! 


HIGH RESOLUTION - 5 resolutions from . _ | 

128 X 192 up to 2048 X 3072. Each imageis Й? ШР 
approximately 18 megs (uncompressed) а >) | 
COLOR FUNCTIONALITY - Grayscale, 7 ыў № Each 
16 colors, 256 colors ог RGB (24 bit) 

EXPORT FILTERS - Windows: TIF BMP EPS, PCX or GIF 
Macintosh: TIFF or PICT 

COMPATIBILITY - Can be read by any CD-ROM player 

(XA support not needed) 


c 


mR TNI 


Summit96: The Annual Conference 
for Corel VENTURA ™ v. DP 
Users and Electronic Publishers 


Enter the Corel $3,000,000 World Design Contest! (September "95 to July '96) | АЛЫ 

To receive a faxed сору of the contest rules and ап entry form, please call: Moo ce in of rN we ics 
1-613-728-0826, ext. 3080, Document # 1125. To leave a message: 1 = 800 2 5 Ee № 4 3 б ет жүгі OTIS ші ч 
1-612-728-0826, ext. 81609. To send a fax: 1-613-728-2891. - -—Á КИ P new зү) http://weww.corel.com 

A products and company names aro trademarks Please use source code BYT 0496 „з бал Jose, СА For more morae. {ан now for faxed literature! 
of registered trademarks of their respective companies, or visit www.altiman.com. 1 -61 3-728-0826 ext. 3080 
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Introducing BayStack. Because you don't have to be big to need bic 


10Ваѕе-Т Hub. Up to 10 segments and 260 ports 100Base-T Hub. Greater bandwidth to servers Ethernet Workgroup Switch. Increased through- 
in each managed stack. and high-power workstations. put for existing 10Base-T LANs. 


SynOptics & Wellfleet E EE LE raura Bem e jai eG onustus аб дЫ 


© 1995 Bay Networks, Inc. Web site: http://www.baynetworks. com 


= BayStack. Big. Small. No matter what size 
your network, it has a lot riding on it. So to 
be certain it can handle the load, build it 
with BayStack. 


BayStack has it all: routing, switching, 


10Base-T hubs, 100Base-T hubs and network 
management—all in one stackable system, all 
based on open standards. You can put together 
exactly what you need, using the same technology 
we build into the world’s largest networks. 
It’s the perfect way to build a robust network, 


because all BayStack products are scalable, both 


within the stack and through high-speed uplinks. 
Plus BayStack has big-network reliability, 

with redundant links, Dial Back-up and 

redundant power. And with Optivity$ you can 


manage all the components as a single unit— 


even remote sites. Even with optional RMON. | 


network technology. 


And get this: it costs less than you'd 


н. expect. Se call 1-800-8-BAYNET EXT. 27 


for a free BayStack video and brochure. 


Access Node Router. Full protocol support and ' | 
high availability for remote offices. Because when you build with BayStack, your 


network has the potential to really take off. 


The Merged Company of SynOptics and Wellfleet 
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NEWS & VIEWS 


WINDOWS NT 


New NT to Offer Win 95 


Look, Internet Links 


ЎШ icrosoft was expected 
2 W Е to release by March a 
"m version of Windows NT 
that incorporates the Windows 
95 interface, Network OLE, 
and links to the Internet. The 
server version of NT 4.0 will 
also include Microsoft’ s Inter- 
net Information Server (Web 
server software). 

IS managers who’ ve hedged 
on upgrading from Windows 
3.1 to Win 95 say that if NT 
4.0 is as stable as the current 
NT 3.51, they will probably by- 
pass Win 95 and go directly to 
NT. “Most of the features we 
added to [NT] 4.0 are there to 


provide compatibility across 
Windows 95 and Windows NT 
systems,” says Megan Bliss, 
NT group product manager at 
Microsoft. Microsoft moved 
certain GDI (Graphical Device 
Interface) and User functions 
into the NT kernel in part to re- 
duce the working set size and 
compensate for the larger Win 
95 shell and other technologies. 
However, NT 4.0 won’t have 
support for Plug and Play and 
power management, so Win 95 
will likely win preference for 
notebooks over NT. The table 
at right shows the road map 
and a list of new NT features. 


WINDOWS NT 4.0 HIGHLIGHTS 
FEATURE COMMENT 


FIRST BETA (RELEASED IN FEBRUARY) - 
Win 95 interface 


Common interface reduces retraining among 
mixed Win 95 and NT shops. 


TAPI, Unimodem support Provides two APIs that communications 
applications, such as Exchange, require. 


NetWare 4.1 NDS client Access LAN resources easier, run NetWare 


log-in scripts, access NetWare 4.1 servers natively. 


WINS/DNS integration Protocol gateway software interprets disparities 
between Windows Internet Name Service and 
Domain Name Service to allow NT to share files 


across the Internet and communicate with Unix. 


Encryption APIs 
(Crypto API) 


Insignia 486 emulator 


Provides support for developing encrypted data- 
exchange solutions over the Internet. 


Allows RISC versions of NT to run 386 
enhanced-mode applications. 


SECOND SETA (SLATED FOR MARCH TIME FRAME) | 
DirectDraw, DirectSound Better support for developing, playing games. 


Win 95-compatible 
system policies 


Network OLE 


Easier desktop configuration and management. 


Adds third tier to client/server network, allows 
encapsulation of business logic into components. 


‘COMING SHORTLY AFTER NT 4.0 RELEASE (SLATED FOR MID-1996) 
Fax client/MSN support Better support for communications. 


NOT PLANNED FOR NT 4.0 


Plug and Play, Wait until 1997 for Cairo. 
power management 


PC UPGRADES 


120-MHz Pentium Power for Under $400 


Ts of a preliminary version of Intel’s Pentium Overdrive 
processor for upgradable Pentium PCs indicate that with a 
$399 upgrade, your applications can run more than 50 percent 
faster. The latest Pentium Overdrive turns 60- or 66-MHz Pentium 
systems into 120- or 133-MHz machines. 

Intel also expected to release in March a 125-MHz Overdrive 
for 75-MHz Pentium PCs ($399). And 150- and 166-MHz Over- 
drives ($499 and $679) that upgrade 90- and 100-MHz PC's are 


slated for May arrival. 


The newest Overdrive CPUs should feel more at home when 
placed in your PC than the first Pentium Overdrives, which up- 


CPU/FPU Operations Scale Proportionally 


Zeos Pantera P60 


Pantera at 120 MHz 


0.3 
Integer 


BYTEmarks 


0.6 0.9 1.2 T5 
‘Floating Paint 


Index = 1 based опа Dell Dimension P90 (90 MHz Pentium] 


A Zeos Pantera with 16 MB of 70-ns RAM, 256 KB of asynchronous SRAM cache, 384 
KB of shadow RAM enabled, and a Diamond ViperPCl graphics accelerator card with 
2 MB of VRAM and a Weitek Power 9000 chip scales nicely on CPU/FPU tests. 
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graded 486 systems. Unlike the older Overdrives, the newer up- 
grade chips don't have to make special compensation for the 
486's 32-bit I/O bus. 

You can also improve your system's performance by adding 
memory. Tests performed by Intel indicate that if your PC runs 
business applications (e.g., spreadsheets or databases), upgrading 
your processor as well as RAM yields the best performance im- 
provement. However, adding memory beyond 16 MB of RAM 
provides a minimal (about 1 percent) improvement, the tests show. 

For consumer applications such as 3D Home Architect and 
Quicken, Intel says simply increasing system RAM from 8 to 
16 MB results in a 7 percent improvement at most, while up- 
grading the CPU from 60 to 120 MHz and adding 8 MB of RAM 
results in increases ranging from 72 percent to 99 percent. Up- 
grading the Pentium alone results in performance boosts of 52 per- 
cent to 79 percent, according to Intel. 


Overdrive Boosts Application Performance 


SYSmark 95 for Win 3.1 
Zeos Pantera P60 


Pantera at 120 MHz 


Although the processor is running at 120 MHz, the same Zeos Pantera doesn’t see 
performance improvements quite as high when running 16-bit Windows applications. 
Still, performance gain of about 68 percent is quite good. 


Ah, what a day it was. 

You visited the cash machine. It worked. 
You made a plane reservation. It worked. 
You filed an insurance claim. К worked. 


You made a mortgage payment. It worked. 


And it’s all because 05/2 has a rather 
attractive feature. It works. 


м 


Computer operating systems may not 
Can your P pO ps y 
software 


do this? 


be your life’s passion. But even if you've 
never sat down in front of a computer 
before, you're probably a certified user of 05/2: 

That's because all around you, businesses that cant 
afford to interrupt their service for even a second depend 
on 05/2 to run many of their computer systems. 

Chances are, youre using 05/2 when you step up to 
the cash machine or make a payment on your mortgage. 
Youre using it when you file a claim with Firemans Fund 
Insurance Company, use Amtrak's self-ticketing kiosks or 
enjoy home delivery from select KFC restaurants. 

Across every type of industry, О5/2 Warp provides 


a reliable, 32-bit foundation for advanced distributed 
information systems, and has been a proven 


business solution worldwide since 1987. 


It allows companies to standardize 


on one operating system running 


across diverse platforms, from i 
notebooks and desktops to servers of every size. 

To learn more about how 05/2 can help run your 
company more efficiently, call ] 800 IBM-3333, ext. EATIO, 
or visit our Web site at www.software.ibm.com. Youll see 


how OS/2 can make 


a difference in your 


business. And in your life. 


Solutions for a small planet 


05/2 Warp Connect Fullpack is available from IBM for $189 by calling 1 800 IBM-3333, ext. EATIO. In Canada, please call t 800 IBM CALL, ext. 1290. Reseller prices may vary. The IBM home page 15 iocated at http://www. ibm.com. ІВМ and 05/2 
are registered trademarks and the 05/2 logo and Solutions for a small planet are trademarks of International Business Machines Corporation. © 1996 ІВМ Corp. All rights reserved. 


NEWS & VIEWS 


AFFORDABLE DIGITAL CAMERAS 


Sony's new digital camera, expected to sell for less 
than $2000 this summer, has a 12x zoom lens, 
removable PC Card, and color viewfinder. 


hanks to falling prices and improved 

performance, digital cameras could 
soon become popular peripherals for PC 
and Mac users. Affordable still-image dig- 
ital cameras that cost $2000 or less can't 
yet take high-resolution photos (e.g., 1524 
by 1012 pixels). But a new round of digi- 
tal cameras offers improved resolution and 
even the ability to capture brief video clips 
with sound, for about $2000 or less. 

In 1995, several companies, including 
Apple, Kodak, and Logitech, released dig- 
ital cameras for under $1000 that could 
capture images at resolutions of up to 640 
by 480 or 768 by 512 pixels. And Casio's 
QV-10, although capable of a maximum of 
just 480 by 240 resolution, added several 
features, including a tiny 1.8-inch LCD 
viewfinder for previewing and reviewing 
pictures and NTSC compatibility that lets 
you play a series of images on your TV 
(see "Digital Cameras for Real Work," 


DIGITAL CAMERA FREEZE FRAME | 


e Fast input of images into Macs and PCs 


| © Cost less than analog cameras to operate (you don't 
have to pay for film or processing) 


| © Better pictures with real-image viewfinders 
® Previews let you instantly discard bad photos 


October 1995 BYTE). New cameras ex- 
pected to ship this year will be even better. 

Although still a little pricey (about 
$1800), Ricoh's new RDC-1 camera, which 
should be available in the first half of this 
year, offers several improvements in addi- 
tion to its maximum 768 by 480 resolution. 
It can capture still images with up to 10 
seconds of sound, and it can even capture 
motion scenes with sound. 

If you don't need all the features of the 
RDC-1, you can also buy less expensive 
units that still offer a good feature set. A 
good example is the Epson PhotoPC, 
which is expected to sell for less than $500. 
The PhotoPC takes images at up to 640 
by 480 resolution, can store up to 16 color 
images in high-resolution mode, and in- 
cludes EasyPhoto image-editing software. 

Kodak's successor to its DC40 camera, 
the DC50 (about $979), has a motor-driven 
zoom lens that can focus on objects from 
19 inches to infinity. It can also take wide- 
angle photos. The system has 1 MB of per- 
manent memory and can take industry 
standard PC Cards for additional storage. 
Chinon's new $499 ES-1000 Pocket Dig- 
ital Camera weighs less than 5 ounces. 

"There's no question that eventually 
everyone will use digital cameras," says 


INPUT DEVICES 


still Cameras Approach Picture Perfect 


Alexis Gerard, editor of The Future Im- 
age Report (agfuture@aol.com or 800- 
749-3572). “The image quality will catch 
up to film quite rapidly and, with digital 
technology, you can create camera fea- 
tures that make people better photogra- 
phers." Gerard says an example of this is 
an LCD screen that allows you to preview 
aspects such as exposure and adjust your 
camera accordingly. ^When manufacturing 


Kodak's DC50 camera takes 756- by 504-pixel images 
and weighs 22 ounces, including its four AA batteries. 


volumes rise, digital cameras will be 
cheaper than analog cameras because they 
are solid state," Gerard says. During this 
year and next we will see "rapid growth 
in the market and continued price/perfor- 
mance improvements." 


Keyboard Scanner Cuts Clutter 


Сч Computer (Houston, TX) and Vi- | 
sioneer (Palo Alto, CA), developer of the 
PaperPort input system, have combined their talents 
and their products. The result is the pictured Com- | 
paq Scanner Keyboard that integrates an optical 
scanner with a keyboard and plugs into your PC’s 
serial port. You can use the keyboard and soft- 
ware to scan documents and images directly into 
more than 50 applications via PaperPort software. 

The scanner supports optical resolution of 200 | 
dots per inch horizontally and 400 dpi (interpo- 


lated) vertically. You can scan in photos at up to 8- | 
bit gray-scale depth using the keyboard, but if you | 
want color, you'll have to buy a digital camera or § 
a color scanner: The scanner keyboard doesn’t |73 

support color. 4 

Compaq will include the scanner keyboard with M ^ у Д 

its new Presario 7232 PC and will sell it separate- wo, that’s not a secretive government official 
ly for about $350. with a handy shredder. It’s a built-in scanner. 


| NEEDS IMPROVEMENT 


* Digital cameras still expensive to buy 
| ® Low resolution limits use 
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Чч —— 
DocuPrint 4517 
17 ppm 
1200x600 dpi 
edge-to-edge printing 


El а 
ж 
catch. tray, 


add а duplexer, 
and a paper tray 


ог add a lockable 
mailbox/collator 


One printer, many solutions: The new DocuPrint 
4517 network laser printer. Like every Xerox desktop 
product, it brings you The Document Company’s 
unsurpassed knowledge of office productivity - and 
the power of high-end Xerox laser technologies. 

Its innovative, modular design provides unmatched 
flexibility for meeting today’s ever-changing work- 
group needs. Now you can ensure that everyone in 
the workgroup is as productive as possible. Options 
include 1,350-sheet maximum paper capacity for 
non-stop printing; a low-cost duplex module that 
users can easily install themselves; an offset catch 
tray for faster and easier job retrieval, and a lockable 
mailbox/collator for privacy. 

All with a full year of on-site service and our one- 
of-a-kind promise in writing. The three-year Xerox 
ork Total Satisfaction Guarantee. 

For details, call 1-800-54-XEROX. When it comes 
to creating a more productive workday, you'll find 


x 
Dow. 
E 


THE DOCUMENT COMPANY that nobody gives you more to work with. add an envelope feeder 
— XEROX”, The Document Company®, the stylized X, and DocuPrint 4517 - J- 
ML are registered trademarks of XEROX CORPORATION. 'onfigure it for any need 
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NEWS & VIEWS 


ON-LINE SERVICES 


Proprietary Services 


Move to the Web 


eing on-line used to mean being on a proprietary service, 

like CompuServe or Prodigy. Not anymore. In the past 

few months, AT&T Interchange, Delphi, eWorld, and The Mi- 

crosoft Network have all either abandoned their proprietary plat- 
forms or at least expanded their presence on the In- 

ternet’s World Wide Web. = 

AT&T New Media Services (Cambridge, MA), 

developer and content provider for AT&T Inter- 

change Online Network, recently announced that 


by the middle of this year, the AT&T Business | | son 

Network, which provides business-focused content | | с вов extantion ROM 

for Interchange customers, will exist primarily | | c pootsump now 

on the Web. Eventually, the proprietary Inter- | с 

change service will be eliminated. Interrupt Stacks —————— 
Several other on-line services are spinning into | | Se" Ё 

the Web. Last year, Rupert Murdoch’s News | 2 ВЕ | 


Corp. and MCI Communications (Washington, 
D.C.) formed a joint Internet ventures company 
that will develop content for the Web in cooper- 
ation with News Corp. media companies such as 
TV Guide and Fox Broadcasting. Nancy Morrisroe, a spokes- 
woman for the joint venture, said the new venture will eventual- 
ly replace both Delphi and BIX. 

Confusing the MCI-News Corp. project is MCT's new part- 
nership with Microsoft. Microsoft, which says it has no immediate 
plans to close its proprietary on-line service, The Microsoft Net- 
work (MSN), is joining with MCI to form “MSN from MCI," 
which will be launched around the middle of the year. Microsoft 
officials admit that the Web may eventually replace the current 
MSN back engine. However, that doesn't mean that certain ser- 
vices, such as content resulting from the Microsoft/NBC part- 
nership, will be available for free. 

By mid-'96, Apple's eWorld will be completely Web-based. 
And GEnie is moving to the Web this year under different man- 
agement. General Electric is selling GEnie to New York-based 
Yovelle Renaissance Corp., a subsidiary of International Dis- 
count Telecommunications (IDT). 

Three other major on-line service providers, America Online, 
Prodigy, and CompuServe Information Service, continue to view 
the Web as a complement, not a replacement. Even with Internet 
access, “80 percent of our customers’ time is spent on CIS," 
notes William Giles, corporate spokesperson for CompuServe. 

But the trend is clear: Except for those services that have mil- 
lions of loyal users, content providers are dashing to the Web. 
How these Web-based services will make money is still unclear. 
According to Internet analyst J.D. Falk, a few businesses cur- 
rently profit from advertising and value-added services. One pos- 
sible path to Web-based prosperity is that of Time-Warner's 
PathFinder, which provides free access now but will charge fees 
in the future. The strategy is that by the time it starts charging its 
customers, the site will have a reliable user community. 

— Steven J. Vaughan-Nichols and Rachel Schmutter 
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CODE TALK 


RICK GREHAN m 


Phar Lap's Embeddable Kernel Leverages Win32 API 


In my first Code Talk column, 1 wrote about Phar Lap's TNT DOS Ex- 
tender. Now the company has released the TNT Embedded ToolSuite 
(ETS), which lets you build embedded applications in € or C++ atop a 
32-bit protected-mode operating system running on PC/AT hardware— 
hardware that most of us have already figured out. 

The TNT Embedded ToolSuite's main message is leverage. With it, you 
don't have to learn a boatload of new API calls. ETS uses a subset of the 
Win32 API that includes inter- 
faces associated with threads 
and thread management. Nor 
with ETS do you have to huy ex- 
pensive or esoteric hardware to 
start developing your embedded 
application; a modest 386-class | 
machine works fine as a proto- 
typing target (you can customize 


Drivers | Extra Linker Switches 
Components | 
_rLoader / Debugger Options——————— —-. 
_Г Include application diskette Loader 
РА Host communications tuppo 
[X Май at startup for host 
Communication Туре-------------- 


базы Саша | 


@ COMI as you progress). You can use 
НЕ Вазе 1/0) Port: 32-bit C/C++ compilers and tools 
O Сай [ lox 

_== л" with which you may already һе 
Fa ae | familiar, such as Microsoft Vi- 
_ red ва Rato [9500 _ |5 sual C++ 2.0 ог better (32-bit 


—MÓ— 


version), Borland C++ 4.0 or 
better, and Watcom C/C++ 10.0 
or better. 

ETS lets you begin working, lit- 
erally, right out of the box. The system comes with a LapLink cable 
and a monitor boot disk. Compile and link your application on the host; 
hook thie LapLink cable between host and target; boot the target from 
the monitor disk; and run the program launcher on the host. The launch- 


Phar Lap's ETS includes the Visual 
System Builder, which lets you quickly 
configure your embedded kernel. 


er “talks” to the monitor on the target through the LapLink cable, 


downloads the kernel and your program, and you're rolling. Phar Lap 
even provides drivers for CodeView and Turbo Debugger; you can use ei- 
ther from the host station to work the kinks out of your “remote” em- 
bedded application. 

In addition to the standard 386 PC/AT, ETS supports embedded de- 
velopment boards from Intel, Ampro, Real Time Devices, and Forth- 


Systeme. The documentation also describes how to tailor the kernel to 


whatever target fits your requirements. 

The real-time edition of ETS adds even more features: threads, a “de- 
terministic" scheduler (you can *know" when a thread of particular pri- 
ority will run—exceedingly important in a real-time app), an MS-DOS- 
compatible file system, a floating-point emulator, and even an embedded 
DLL loader. 

This last feature lets you “bind” 32-bit DLLs in with your embedded ex- 
ecutable. Phar Lap says this will provide a smooth mechanism for ex- 
tending the ETS kernel in the future. 

The Embedded ToolSuite (Phar Lap, Cambridge, MA, 617-661-1510; fax, 
617-876-2972; E-mail, info pharlap.com) оп its own is $2995; the real- 
time edition is $4995. This may seem steep, but once you figure in all 
the compilers, debuggers, and test-station hardware you won't have to 
buy, plus the shallow learning curve, it starts looking quite attractive. 
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NEWS & VIEWS 


BENCHMARKS 


Benchmark Update 


he new SPEC95 benchmark suites 
have replaced the old standby 
SPECint92 and SPECfp92 benchmarks, 
but not without a minor parting contro- 
versy. Critics contend that the SPECmark 
92 suite had become obsolete and was too 
easily influenced by heavily optimized 
compilers (see “Bringing Benchmarks Up 
to SPEC,” March BYTE). 
In January, Intel said a bug in its com- 
piler used to generate SPEC benchmark 


New BYTEmarks Show Stronger UltraSparc FPU 


BYTEmark 


Alpha 21164 
(266 MHz) 


UltraSparc | 
(167 МН2) 


Pentium Pro 
(200 MHz) _ 


PowerPC 604 
(133 MHz) 


Pentium 
(90 MHz) 


Alpha 21164 (333 MHz) 
UltraSparc I (200 MHz)" 
UltraSparc Il (250 MHz)* È 
UltraSparc И (300 MHz)* 
PowerPC 604 (150 MHz)* | 
Pentium Pro (200 MHz) | 
Mips R10000 (200 MHz) 
. - HP. PA8000 (190 MHz)* 


* Estimated performance 
(in some cases, companies 
may not have run SPECmarks 
on final CPUs) 
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SPECO5 base results indicate performance estimates with minimal 
compiler optimizations. 


results led to an overstatement—15 to 18 
percent—of SPECint92 results for Pen- 
tium processors running at 100 MHz or 
faster. The error did not affect performance 
results for SPECfp92 or SPEC95 results, 
the company says. 

At about the same time that Intel clan- 
fied its Pentium Pro performance, BYTE 
learned it understated the performance of 
Sun’s UltraSparc I. We erred in a January 
review of Sun’s 167-MHz UltraSparc- 
based Ultra I workstation. 
Due to the use of a beta 
compiler in generating the 
BYTEmark tests, perfor- 
mance in the Integer and 
especially the FPU test 
suite was understated. 

Keeping in mind that 
benchmark results provide 
only ballpark estimates of 
actual performance when 
running applications, here 
are the latest 5РЕС95 
benchmark numbers of 
coming high-end proces- 
sors, plus the restated Ul- 
traSparc BY TEmark num- 
bers from Sun. BYTE will 
retest the UltraSparc sys- 
tem and post updated num- 
bers on the BYTE Web 
site (http://www.byte.com). 


Availability 


Now 
Now 
== 10 1996 
10 1996 

10 15. 20 
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Blasts from 
the Past 


Microsoft denied re- 
ports in the Wall Street 
Journal that it was 
"dropping 05/2” to fo- 
Years Ago cus on 32-bit Windows. 
in BYTE The company said a 
new version of 0S/2, 
called 05/2 3.0 (or 05/2 NT, for “new 
technology"), would incorporate a Win32 
АРІ for running 32-bit Аз, 
applications and would A 
run on several proces- 
sors. That operating 
system eventually 
became Windows 
NT. In the same is- 
sue, Dell adver- 
tised а 25-MHz jz / 
386 PC with 1 /S / 
MB of RAM sell- АУ 
ing for $2899. a és 
In another story, ыз eae 
Intel engineers бешен | S 
that by the year 2000, the company's 5 
leading microprocessor would operate at 
250 MHz. Today, Intel already sells 200- 
MHz Pentium Pro processors. 


^ 


BYTE described how 
you can build a 16-node 
supercomputer machine 
for under $150,000 by 
[THEME lashing together stan- 
in BYTE dard 80286 proces- 
sors. However, that sys- 
tem wasn’t quite up to par with a Cray 
XMP-4, which the authors admitted out- 
performed the PC supercomputer by a fac- 
tor of 4. Jerry Pournelle said the business 
software of 1985 had to be Microsoft Ex- 
cel, which was originally released for the 
Mac. 


10 


New peripherals that 
“transformed your 5-100 
computer from a slow, 
floppy-bound machine” 
into a high-performance 
machine delivered 31 
MB of formatted capaci- 
ty. Vista’s 8-inch floppy disk drive system 
sold for around $1595. We also wrote 
about the new portable Osborne 1, which 
cost $1795 and fit under an airplane seat. 
It weighed just 24 pounds! Today, re- 
searchers at MIT envision PCs that are 
small enough to fit in your shoe. 


Train at home for a high-paying career in 
Multimedia Programming! Only NRI gives you 
hands-on experience with a fast, powerful 
486DX4/100 MHz multimedia computer system 
you train with and keep! 


Today, computer programming is not only the 
fastest-growing computer career field, it's also one of the 
most respected, highest-paid professions in America. 
And no wonder: Recent advances in multimedia 
applications have put programmers at the forefront of 
yet another new revolution — one that's changing 
forever the way the world lives, learns, and works with 
computers. 

Opportunities to create interactive multimedia 
programs are everywhere: in retail, to increase sales 


with immediate, point-of-purchase kiosks; in education, to You're backed | we we 

increase students’ level of understanding and retention in all fou re backed by а team ої pros 

subject areas; and in business and industry, for more persuasive  NRI's team of Pa tarry instructors is behind you all the way 

sales presentations and for cost-efficient and effective skills — on hand and ready to assist you if you need help at any point 

training. in your training. And now, you can complete your training even 
Now, with NRI's one-of-a-kind training in Multimedia faster with NRI's new TeleGrading system that lets you take your 

Programming, you can take advantage of this growing specialty tests and get your grades over the phone 24 hours a day! 


field and chart your future in this exciting, money-making career. в, | 
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NRIs Multimedia Program т-р А 


TRAINING 
ast start in a new de s». Send today for your FREE = 


NRI's unique rei training ity you started fast with step- 
- by-step lessons and hands-on projects that bring 

ом го theory to life and reinforce every important 

есе . concept. Your training is complete computer 
e ж programming training, starting with the 
_ basics and moving on to the more 
"G OÈ у advanced languages used in today’s 
. — multimedia authoring programs. 

Best of all, you train with and keep a powerful, state-of-the- 
art 486DX4/100 MHz computer, featuring Super VGA color 
monitor with 1 meg video memory, 8 meg RAM, 540 meg hard 
drive, 3.5" high-density floppy disk drive, 14,400 baud fax/ 


ny rerything | ou need | fo ral 


1 | ГГ 


аар ҮТИ Ш 


/ 4401 Connecticut Avenue, NW 
Schools Washington, DC 20008 
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Ҹ Check one free career catalog only 


! , А _] MULTIMEDIA PROGRAMMING _) Desktop Publishing with PageMaker 
modem, mouse, Windows 95 — the newest version of this үне е J computer Aided Drafting 
popular graphical user interface — and Multimedia ToolBook i Microcomputes нта е =) Computer РАЙ айр 


authoring software. Г] Visual Programming in C** - 
21 TVNideo/Audio Servicing a Ma ORGESIS 
NRI Die A у "n me "гч D fi ogra amm 11 (| raining а “ 50 int dude le с 1 industrial Electronics & Robotics = NEW! Associate Degree 
ІЛЕДІ Ji Ш а a | Г П m E OF aiii "9 ails 1 Г] Basic Electonics - Ces 3 
top T M DI ЧОРА: e, n" q ble н Р sW! Associate Degree 
[00-01 ali ty ung баз [ег “(Om pi \ р | upgra de —] Bookkeeping & Accounting in Business Management 


Your training dudes these milimedis ——!À, that turn BE Suus E 


your 486DX4/100 MHz computer into an MPC-2 system: 
№ Quad-speed CD-ROM drive 
в 16-bit CD-quality sound card 
B Stereo speakers 
ш Microphone 
B A premium collection of CD-ROM titles 
m NRI-exclusive CD-ROMs 


For career courses approved under GI Bill, _] check here for details. 


Zip 


Accredited Member, Distance 
Education and Training Council 


A Division of The McGraw-Hill Companies 1905-0496 


NRIs all-new Multimedia Programming course 
gives z th the pup skills and multimedia techniques 
you net ced to succed in this fast-growing field! 


You get complete 
computer programming 
training, starting with the ~ " V _ 
basics and moving on to 
the more advanced 
нерн used in todays 

imedia authoring 
programs. 


You get training in multimedia 
project development principles and 
in-depth coverage of 
every important multimedia 
component, including: 

m Managing Graphic File Formats 
ш Principles of Video Display 
п CD-ROM Technology 
- ш Using Text in Multimedia 
ЗИНИН. жақан ( Y t у раздавая т са ш Using Audio Files іп 


Se akin — 


Your training covers: 


B Microcomputer Ex Тт ek VETE. E inl ыыы || || А Multimedia 
= Programming Fundamentals j | Animation in Multimedia 
M Programming in BASIC m Hands-on projects featuring state-of-the-art software and 
ш Using Microsoft Windows 95 multimedia peripherals that bring to life the programming and 
m Advanced Multimedia ToolBook Programming multimedia concepts presented in your lessons. 
Using Openscript 


In fact, your training includes the fastest, most powerful 
= хрен ee computer system available in home study today! 
! | | | 1 These аге just some of the technical specifications that make 
SEND TODAY FOR FREE NRI CATALOG! your powerful 486DX4/100 MHz computer the ideal tool for 
| i -" ыла multimedia programming: 
v Full IBM compatibility 
Mini-tower design 
Powerful 486DX4 processor 
100 MHz clock 
Built-in math coprocessor 
ZIF socket permits easy upgrading to Pentium Overdrive 
2 VESA local bus slots 
8 Meg RAM 
128K cache memory 
540 meg hard drive 
3.5" disk drive 
14" Super VGA color monitor with .28 mm dot pitch 
and VGA graphics adapter with 1 meg RAM 


14,400 baud fax/modem with 10 free hours of 
America Online 


101-key “enhanced” keyboard and mouse 
Quad-speed CD-ROM drive 


Send Today For Your Free Catalog 


Send for your free full-color catalog that describes every aspect of 
КЕГ5 breakthrough training in multimedia programming as well 
as at-home training in other high-tech career fields. 


If the card is missing, write to NRI Schools, 4401 Connecticut Ave., 
NW, Washington, DC 20008. Or... 


(all 1-800-321-4634, Ext.1492 
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REX BALDAZO 


ava, the cross-platform programming language 
from Sun Microsystems for building Internet 
applications, has been blessed by all the major In- 
ternet players, including Netscape and Microsoft. 
And while Hooked on Java is a bit too lightweight to be the definitive refer- 
ence, if you want an overview and some sample code, this book is the place to start. 

The authors are members of the Java development team at Sun, so they can per- 
haps be forgiven for spending the first part of the book detailing the Zen of Java 
and hyping its security and portability features. But it is disappointing that they 
don’t even mention the update to Java expected from Sun later this year and 
don’t discuss Netscape’s Internet language called JavaScript. 

They go into detailed discussion of the sample Java applets included on a 
bound-in CD-ROM. And the book contains URLs that link to other applets and 
to sites that contain up-to-date information on Java. Unfortunately, though the CD- 
ROM has the Java Development Kit (JDK) for Windows 95 and NT and So- 
laris 2.x, the book does not go into great depth about using the JDK or the javac 
compiler. But the discussion of Java syntax and the basic Java classes is a good 
introduction to the environment. 

Only Netscape Navigator 2.0 and Sun’s own HotJava 
browsers support Java as of this writing, but more are on the 
way, including ones for America Online and Microsoft In- NEAN 
ternet Explorer. But before Java can truly gain hold on the Arthur van Hoff, 
Web, more developers and users must become familiar Sami Shaio, and 
with its capabilities and limitations. Hooked on Java is cer- Orca Starbuck 
tainly not the last word, but it’s a good introduction to a Addison-Wesley, 


R 181 pages 
promising new technology. ISBN 0-201-48837-X 
Rex Baldazo (rbaldazo @bix.com) works іп BYTE's New $29.95 


Media department. 


GOOD OLD DAYS 


PC ROAD KILL by Michael Hyman, IDG Books Worldwide, 466 pages, ISBN 1-56884-348-8, $19.95 


t’s part of BYTE’s storied folklore: Philippe Kahn, unable to finance his 

fledgling software company, hoodwinks a BYTE advertising representative into 
giving him ad space on credit he didn’t have. Kahn ends up booking an ad for an 
innocuous product called Turbo Pascal, the orders pour in, and Borland is cata- 
pulted into software’s top tier. 

So go the anecdotes of an infant industry finding its legs, chronicled in Michael 
Hyman’s PC Road Kill. Hyman tells history through a series of tales, figures, lists, 
quotes, and original memos. Whether all the stories are strictly true is sort of 
beside the point. These are the fables you will tell your children when they ask 
about the early days of the computer revolution. 

The book includes lists you’ ve probably seen posted on the Net or tacked up 
near the office coffee pot: Intel’s Top Ten post-bug Pentium slogans 
(#7.9999414610: Nearly 300 Correct Opcodes!); the greatest all-time vapor soft- 
ware (headed by dBase for Windows, 40 months from announcement to shipment; 
in comparison, Windows 95 was whipped out in a mere 21 months); light-bulb 
jokes (Q: How many OS/2 programmers does it take to change a light bulb? A: 
I think that’s a device-driver problem.). Appropriately dubbed “Nerd Humor," they 
are in fact snippets that could make only a nerd LOL. — Stanford Diehl 


o 39 baby's First Java Book 


BOOKS & CD-ROMs 


CAR-BUYING 
AMMUNITION 


CONSUMER REPORTS CARS: 

THE ESSENTIAL GUIDE, 1996 EDITION 
CREATIVE MULTIMEDIA 

225 SW Broadway, Suite 600, Portiand, 

OR 97205, (503) 241-4351, $19.99 


| f you're shopping for а car, buy this CD- 

ROM first. It’s simply the best car-buy- 
ing guide around. For twenty bucks, it could 
save you thousands of dollars on the ini- 
tial purchase price of your automobile. This 
disc can also warn you away from some 
models that, according to Consumer Re- 
ports, are less reliable and have higher- 
than-average repair costs down the road. 

The CD-ROM is well organized, easy 
to use, and, most important, is packed with 
tons of useful information that will help 
you become a wiser consumer. All the help- 
ful magazine information is on the CD, in- 
cluding ratings and recommendations on 
more than 7300 makes, models, body 
styles, and trim lines from 1987 through 
the '96 model year. 

There are a lot of other goodies on this 
CD-ROM as well, such as a financial cal- 
culator that lets you instantly compare lease 
versus purchase prices; a record-keeper 
template that lets you record maintenance 
information about your car; and an eye- 
opening role-playing game where you try to 
buy a car from a not-so-above-board sales- 
person. “Do I have а deal for you . . . but let 
me check with my manager first.” 

There are recommendations of which 
options you should buy and which you 
should avoid. A dealer’s wholesale price 
list for the different car models puts you 
in a better bargaining position. 

The CD-ROM, like Consumer Reports, 
contains lively writing that pulls few punch- 
es: “We like the Toyota Land Cruiser .. . 
however, at $40,000 it's more of a lifestyle 
statement than a viable substitute for a fam- 
ily car." Even if you're not in the market for 
a car, you'll definitely have more fun win- 
dow shopping with this CD-ROM than go- 
ing to the actual dealer showroom. 

— Rich Friedman 
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EVERY NEW PC IS 
A POTENTIAL WEAK LINK 


! ETWORK. 
м ИЕ WHICH IS WHY WE 


BUILT ЗСОМ ETHERNET 
INTO EVERY DELL 
OPTIPLEX COMPUTER. 


You need fast, reliable Ethernet in every PC 
you buy. Especially when you're. working with 
large network environments. i 50 Dell 
has partnered with 3Com to ОМ put 
EtherLink Ill Parallel Tasking" right Wee 
on the motherboards of our Dell OptiPlex 
desktop business computers. 


You get an award-winning PC, 


and 


custom-built for your network, 
you get the industry's leading | Ethernet 
technology. All integrated into one faster, more 
reliable PC. Even better, it doesn't cost a penny 


extra. [п fact, compared 


to any other Tier | PC, you 


3 


50 why spoil a perfectly good 14-hour day 


could say it costs less. 


with a bad network connection? Get the Dell 


OptiPlex with 3Com Ethernet built in. 
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ОЕШ“ OPTIPLEX™ G 5100L+ 
100MHz PENTIUM* PROCESSOR 


DELL OPTIPLEX G 5133L* 
133MHz PENTIUM PROCESSOR 


* 8MB EDO RAM/850MB HOD * 16MB EDO RAM/850MB HDD 

* 14XE Monitor (1319" v.i.s., .28NI) * ]5TX Monitor (13.7" v.i.s., .28NI) 
* Integrated 3Com EtherLink Ш * Integrated 3Com EtherLink III 
* 3 Year Warranty! * 3 Year Warranty 


$17 76 


Product Code #300107 
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Product Code #300108 
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DELL OPTIPLEX GX 5133M 
133MHz PENTIUM PROCESSOR 

“ 16MB EDO RAM/1GB HDD 

“ 15TX Monitor (13.7" v.i.s., .28NI) 
* Integrated 3Com EtherLink 111 
* Integrated Audio 


“© 3 Year Warranty 


:2671 


Product Code #300877 
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Ё. 
DELL OPTIPLEX GX 5166M 


166MHz PENTIUM PROCESSOR 


* 32MB EDO RAM/1.6GB HDD 
* 15TX Monitor (13.7" v.i.5., .28NI) 
* Integrated 3Com EtherLink III 
” Integrated Audio 

3 Year Warranty 


$3671 


Product Code #300878 
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Future mass-storage devices might use holograms to = | к Se 
record digital information oa doped crystal, in a мау | 
similar to that of the test apparatus shown here at IBM’s è 2 à ; 


Almaden Research Center. Commercial-scale equipment 
would be much smaller, have no moving parts, and use a 
high-powered semiconductor red laser. A crystal the size 
of a pack of playing cards would hold a terabyte of data. 


n 1987, BYTE reported that the International Electronic Devices 

Meeting in Los Angeles had decreed that VLSI technology was 

on the verge of obsolescence. Only a year later, no less a personage 

than Jack St. Clair Kilby, inventor of the IC in 1958, philosophically 
told BYTE: “Nothing goes on forever. There may not be another five 
orders of magnitude of improvements to be made.” 

Today, Kilby’s creation is 38 years old, and there are no signs that its 
influence will wane in the near future. Incredibly resourceful engi- 
neers have managed to push the bounds of fabrication techniques so that 
chips with submicron features are a common staple in today’s desktop 
computers. For example, the 200-MHz Pentium Pro and PowerPC 
604e have circuit features measuring only 0.35 micron across. The 
delivery of devices composed of 0.25- and 0.18-micron features is 
virtually assured; such chips are in the development phase and will ship 


in the next several years. 


But there are signs that this technology 
is reaching its limits. While the features 
on the chip die have shrunk, the cost of 
the equipment necessary to fabricate these 
devices has ballooned. Intel alone has spent 
over a billion dollars apiece for the con- 
struction of several new “fabs” (the man- 
ufacturing plants that fabricate the chips) 
located in Oregon, New Mexico, and Ап- 
zona. Both IBM and Motorola have also 
broken ground on new high-price fabs. 

The soaring costs of these facilities may 
eventually slow or halt the development 
of chips sporting ever-smaller features be- 
fore the technological limits do. Once that 
happens, what does the microcomputer in- 
dustry do next? 

As small as these chip features are, they 
are still made up of huge aggregates of 
atoms. New computing technologies might 
operate on smaller scales, possibly at the 
molecular or even the atomic level. Or fun- 
damentally new ways to handle informa- 
tion might be the answer, such as storing 
binary data as a holographic pattern whose 
data can be written or read in parallel. 

This month, let's look to the future— 
specifically at two new storage media and 
one new CPU technology that may one 
day supplant silicon. But to do that, we 
must first examine the technology already 
in place. 


It’s Not Just a Good Idea, It's Moore's Law 

Since the IC was developed, the number of 
transistors that designers can pack on a 
chip has increased at a phenomenal rate. 
This rate, where the transistor count dou- 
bles approximately every 18 months, has 


become an axiom known as Moore's law. 
It’s named after Gordon Moore, who first 
noticed this trend in the early 1960s. With- 
in the span of 10 years, for example, the 
logic density in the x86 processor has in- 
creased 20 times, as shown in the figure 
“x86 Transistor Counts” on page 46. 

The basis of these ever-higher logic den- 
sities is photolithography—the same tech- 
nology that etches the plates that print this 
magazine, only more complex. Here’s how 
it works: Companies make ICs by layer- 
ing patterns of metal or chemically treated 
(1.е., doped) silicon, one atop another, onto 
a die of silicon. The layout of these pat- 
terns, composed of either conductive or 
insulating material, builds the transistors 
that make up the IC’s logic gates. 

Adding a new layer first involves cov- 
ering the die with a photosensitive coat- 
ing. A mask in the shape of the desired 
pattern blocks light from reaching the coat- 
ing, as shown in the figure “The Limits 
of Silicon Fabrication" on page 46. Chem- 
ical processing etches off those sections 
of the coating that are exposed to the light. 
Logic gates thus get built, step by step, in 
a cycle where another doped layer gets ap- 
plied, followed by another coating, anoth- 
er mask exposure, and more etching. 

To accurately reproduce features onto 
the die, the wavelength of the light must 
be at least as small as the features them- 
selves. Current lithographic processes em- 
ploy a mercury light source whose 0.365- 
micron wavelength creates the 0.35-micron 
features. Successfully achieving the small- 
er 0.25-micron feature size requires the 
utilization of a krypton-fluoride ultraviolet 


PHOTOGRAPH COURTESY OF IBM ALMADEN RESEARCH CENTER © 1996 
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laser that has a 0.248-micron wavelength. 

Still-smaller features will be handled in 
the future by the use of argon-fluoride 
lasers with a 0.193-micron wavelength. 
But achieving 0.1-micron feature size re- 
quires optical trickery involving masks 
that phase-shift the light to improve the 
resolution. Building even-smaller chip fea- 
tures requires using light sources with even 
shorter wavelengths. In doing so, chip de- 
signers have traversed the electromagnet- 
ic spectrum from visible light, to ultravio- 
let light, and finally into X-ray territory. 

But using X rays for the photolitho- 
graphic process introduces a whole new 
set of production problems. With visible 
and ultraviolet light, masks are typically 
four to five times larger than the feature 
size. When the fab machinery projects the 
masks onto the die, lenses perform a re- 
duction operation. With X rays, the masks 
must be the size of the features themselves, 
since X rays can’t be focused with opti- 
cal lenses. In short, making defect-free 
masks is as difficult as making the chip 
itself. Also, materials that are opaque to 
light aren’t necessarily opaque to X rays. 

Finally, there’s the issue of having a re- 
liable X-ray source. Mark Bohr, an Intel 
Fellow, hints at the scope of that problem 
by joking, “Part of the price tag of a fu- 
ture fab, if X-ray lithography is used, might 
very well be for the construction and op- 
eration of an on-site synchrotron.” 

John Е. Kelly Ш, vice president of sys- 
tems, technology, and science at the T. J. 
Watson Research Center, says that his 
group has fabricated logic gates as small 
as 0.07 micron using X-ray lithography. 
“They work—they switch—but there are 
still manufacturing challenges to be ad- 
dressed,” he admits. 

Despite these hurdles, Intel and IBM 
say that current CMOS technology still 
has a lot of life in it. Says Bohr: “There’s 
no sign of the technology slowing down. If 
we're going to run into a wall, it's more 
than 10 years out.” Kelly agrees. “With 
CMOS technology and a lot of hard work, 
іп a decade we'll use X-ray lithography 
and other techniques to deliver a processor 
that has 50 million to 100 million transis- 
tors and operates at 1 GHz,” he predicts. 


Light Storage 

Future compute-intensive jobs will pre- 
sent technical challenges in other areas be- 
sides the development of new processors. 
Whether they’re made of CMOS or a fun- 
damentally new technology, the quantity of 
data that these processors demand will tax 
the capabilities of other subsystems in a 
computer. 
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The capacities of today’s mass-storage 
devices are indicative of this trend. To- 
day, CD-ROMs are a common staple for 
distributing software, multimedia, and 
games. That’s because they store up to 650 
MB of error-corrected data on a single side 
of a platter. Magnetic-storage techniques 
are advancing rapidly as well. Within the 
last year or so, the typical storage capaci- 
ty of the hard drive in a desktop computer 
jumped to more than a gigabyte. 

Still, future computers will routinely 
handle hundreds of gigabytes or terabytes 
of information—orders of magnitude larg- 
er than the capacity of any existing CD- 
ROM or disk drive. Managing such vast 
quantities of data and delivering it in a tor- 
rent to an ultrahigh-speed processor re- 
quires a radically different type of storage 
system. 

An optical recording technology known 
as holography shows great promise be- 
cause it achieves the necessary high stor- 
age densities as well as fast access times. 
This capability occurs because a holo- 
graphic image, or hologram, encodes a 
large block of data as a single entity in a 
single write operation. Conversely, the 
process of reading a hologram retrieves 
the entire data block simultaneously. (For 
more on the fundamentals behind holo- 
graphic recording, see the text box “Cre- 
ating Holographic Storage" on page 48.) 

Holographic data storage uses lasers for 
both reading and writing blocks of data, 
or "pages," into the photosensitive mater- 
ial. Theoretically, thousands of such digi- 
tal pages, each containing a million bits, 
can be stored within the volume of a sug- 
ar cube. This is a storage density of 1 TB 
per cm’. Practically, researchers expect to 
achieve storage densities of 10 GB per 
cm?— still impressive compared to today's 
magnetic-storage densities, which are 
around 100 Kb per ст? (not including the 
drive mechanism). 

At this density, a block of optical media 
roughly the size of a deck of playing cards 
would house a terabyte of data. Because 
such a system can have no moving parts 
and its data pages are accessed in paral- 
lel, it's estimated that data throughput on 
such a storage device can hit 1 Gbps or 
higher. 

The extraordinary capabilities of holo- 
graphic storage have attracted the atten- 
tion of universities, industry research labs, 
and the government. This interest has 
sparked two research projects. One is the 
Photorefractive Information Storage Ma- 
terials (PRISM) program, a 24-year project 
jointly funded by the U.S. Department of 
Defense's Advanced Research Projects 
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Chip vendors use photolithography to etch 
patterns onto doped silicon layers. The smallness 
of the features is limited by the frequency of the 
light beam and the resolution of the lens. 
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increased by 20 times in 10 years. 
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Agency (ARPA) and other project mem- 
bers, such as IBM’s Alamaden Research 
Center (the principal investigator), GTE, 
and Rockwell International. The purpose of 
PRISM is to research optimal photosen- 
sitive materials for storing holograms and 
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A research team at IBM's Al- 
maden Research Center has built 
a precision Photorefractive Infor- 
mation Storage Materials (PRISM) 
test stand for evaluating photo- 
sensitive samples. К also ilus- 
trates the fundamental compo- 
nents of a holographic storage 
system, as shown in the figure at 
right. 

The device first splits a blue- 
green argon laser beam into sep- 
arate reference and object beams. 
The object beam, which carries 
the data, gets expanded so that it 


fully illuminates a spatial light. 
modulator (SLM), An SLM is sim- 


ply an LCD panel that displays a 
page of raw binary data as an ar- 
ray of clear or dark pixels. 

The object beam finally inter- 
acts with the reference beam in- 
side a photosensitive crystal. The 
ensuing interference pattem—the 
substance of the hologram—gets 


stored as a web of varying opti- 


cal characteristics inside this crys- 
tal. To read out the data, the ref- 
erence beam again illuminates 
the crystal. The stored interfer- 
ence pattern diffracts the refer- 
ence beam’s light so that it re- 
constructs the checkerboard 
image of the light or dark pixels. 
The image is directed upon a 
charge-coupled device (CCD) sen- 


sor array, and it instantly captures 


the entire digital page. 

When reading out the data, the 
reference beam has to hit the 
crystal at the same angle that's 
used in recording the page. The 
beam's angle is crucial, and it 
can't vary by more than a fraction 
of a degree. 

This apparent flaw in the record- 


ing process is actually an asset,” 


It's how holographic storage 
achieves its high data densities. 
By-changing either the angle of 
the reference beam or its fre- 
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How 
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Storage 
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array 


The object beam (а) passes 
through an LCD (b) that displays 
the data pattern. The object beam 
interferes with the reference beam 
(с) inside a crystal to make а 
hologram of the pattern [d]. 


quency, you can write additional 
data pages into the same volume 
of crystal. 

However, all the holograms ap- 
pear dimmer because their pat- 
tems must share the material's fi- 
nite dynamic range. In other 


words, the additional holograms 
alter a material that can support 


only a fixed amount. of change. 
Ultimately, the images become 
so dim that noise creeps into the 
read-out operation, thus limiting 
the material's storage capacity. 
The dynamic range of the medi- 
um determines how many pages 
it can hold reliably; therefore, the 
PRISM project examines the limi- 


tations in a variety of photosen- 
sitive materials, Current work 


uses iron-doped lithium niobate, 
strontium barium niobate, or bar- 
ium titanate crystals. “Мете also 
looking into polymers and other 
organic materials," says Glenn T. 
Sincerbox, the principal investi- 
gator from IBM. 

,Because the interference pat- 


tems: are spread uniformly through- 
out the. material, it endows holo- 
graphic storage with another 


useful capability: high reliability. 
“While a defect in the medium for 
disk or tape storage might garble 


to understand their potential for storage. 
The second research project is called the 
Holographic Data Storage System (HDSS). 
It has the same principal investigators 
as the PRISM project and includes such 
participants as IBM's Watson Research 
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critical data, a defect in a holo- 
graphic medium doesn't wipe out 
information. Instead, it only makes 
the hologram dimmer,” he says. 

The PRISM consortium has 
stored up to 200 holograms com- 
posed of 37.5-KB data pages 
(640 by 480 bits) into a crystal 
with less than:1 centimeter on a 
side, achieving a storage density 
of 48 MB per cubic cm. This is 
far short of the goal of a practi- 
cal storage density of 10 GB per 
cubic cm, but it’s sufficient to 
pursue the development of Holo- 
graphic Data Storage System 
(HDSS) hardware. 

Sincerbox believes that it will 


take several more years to refine: 


the technology enough to build 
small desktop HDSS units. Such 
devices might be ready by about 
the year 2003. 

Because HDSS hardware uses 
an acoustoptical light deflector 
(i.e., a crystal whose refractive 
properties change according to 
sound waves traveling through it) 
to modify the beam angle, Sin- 


'cerbox estimates that an HDSS 
‘system cari retrieve adjacent data 


pages in under 100 microsec- 
onds. "Any conventional optical 
or magnetic storage unit will re- 


Center, Rockwell International, and GTE. 

While PRISM investigates media, 
HDSS is developing the hardware tech- 
nologies necessary to implement a prac- 
tical holographic data-storage system. 
HDSS concentrates on building several 


To read data out, the 
reference beam 
illuminates the crystal, 
and an image of the 
pattern gets projected 
onto a CCD array (е). 
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quire some sort of mechanical. 
means to access different data 
tracks, which takes on the order 
of milliseconds to accomplish,” 
he explains. “A gigabit-per-second 
data rate appears reasonable for 
holographic storage, and this 
should make it a costcompetitive 
leader with whatever exists.” 

While holographic storage ap- 
pears to be a radically new tech- 
nology, actually it’s not. The basic 
concepts were worked out almost 
30 years ago. What’s changed, 
according to Sincerbox, is the 
availability of key low-cost com- 
ponents. “Consumer electronics 
has played a large part in making 
holographic storage feasible to- 
day,” he says. "Thirty years ago, 
lasers were made of glass tubes 
that were 6 feet long and had ün- 
reliable output. Now they consist 
of small, reliable, semiconductor 
junctions, similar to those mass- 
produced for CD players. The SLM 
is the result of fabrication tech- 
hiques that make LCD screens 
for laptop computers: and: ‘calcu. 
lators. The CCD sensor: array. ; 
comes straight from a digital vid- 
eo camera. Neither of these were 
available 30 years ago— perhaps 
not even 10 years ago." 
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@ AnLCD array | 
steers a yellow 
paging laser so 
that the beam excites 
a layer (ї.е., a data page) of 

bacteriorhodopsin to the 0 state. 


key system components: a high-speed data- 
input mechanism, a sensor array to recov- 
er the data, and a high-powered red-light 
semiconductor laser (required for holo- 
graphic I/O). These components will be 
integrated with the PRISM medium into 
prototype storage platforms to demonstrate 
the potential of this technology. 


Molecules as Bits 
Even smaller objects might serve as stor- 
age devices or replace conventional semi- 
conductor memory. Professor Robert R. 
Birge, director of the W. M. Keck Center 
for Molecular Electronics, has imple- 
mented a prototype memory subsystem 
that uses molecules to store digital bits. 
The molecule in question is a protein 

called bacteriorhodopsin. This purple, 
light-harvesting protein is present in the 
membrane of a microorganism called 
halobacterium halobium, which thrives in 
salt marshes, where temperatures can hit 
150°. It uses the protein for 

photosynthesis when the 
à oxygen levels in the en- 
“= vironment are too low for 
using respiration to ob- 
tain energy. 
‚ Birge selected bacteri- 
orhodopsin because its pho- 
— a sequence of structural changes 
that the molecule undergoes in reaction to 
light, makes it an ideal AND data-storage 
gate, or flip-flop (see the figure "Storing 
Bits in a Molecule"on page 51). According 
to Birge, the bR (where the state is 0) and 
the Q (where the state is 1) intermediates 
are both stable for many years. This situa- 
tion is due, in part, to the remarkable sta- 
bility of the protein, which appears to have 
evolved to survive the harsh conditions of 
a salt marsh. 

He estimates that data recorded on a 

bacteriorhodopsin storage device would 
be stable for approximately five years. 
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*We have lab samples that have held in- 
formation reliably for two years,” he says. 
Another important feature of bacteri- 
orhodopsin is that these two states have 
widely different absorption spectra. This 
makes it easy to determine a molecule’s 
current state using a laser tuned to the 
proper frequency. 

Birge has built a prototype memory sys- 
tem where bacteriorhodopsin stores data 
in a 3-D matrix. He builds this matrix by 
placing the protein into a cuvette (a trans- 
parent vessel) filled with a polyacrylamide 
gel. The cuvette is oblong and | by 1 by 
2 inches in size. The protein, which is 
in the bR state, gets fixed in place by the 
polymerization of the gel. À battery of 
kypton lasers and a charge-injection de- 
vice (CID) array surround the cuvette and 
are used to write and read data. 

To write data, first a yellow "paging" 
laser fires to pump up the molecules to the 
O state. A spatial light modulator (SLM), 
which is an LCD array, slices this beam 
so that it excites a 2-D plane of material in- 
side the cuvette. This energized plane of 
material is a data page that has the abil- 
ity to hold an array of 4096 by 4096 bits. 
(See the figure “How Molecular Memory 
Works” above.) 

Before the protein can return to its rest- 
ing state, a red data-write laser, located at 
right angles to the paging laser, fires. An- 
other SLM displays the binary data, and 
it sections up this beam so that certain 
spots on the page are irradiated. Molecules 
at these locations convert to the Q state 
and represent binary 1s on the page. The 
remainder of the page returns to the rest 
state and represents binary Os. 

To read data, the paging laser fires 
again, which excites the targeted page into 
the O state. This is done to further widen 
the absorption spectra differences between 
the digital Os and Is (the Q state). Two 
milliseconds later, a low-intensity red laser 
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bathes the page. The low intensity is re- 
quired to prevent the molecules from flip- 
ping into a Q state. Molecules representing 
Os absorb the red light, while those in the 
binary | state let the beam pass through. 
This creates a checkerboard pattern of light 
and dark spots on the CID array, which 
captures the image as a page of digital in- 
formation. 

To erase data, a brief pulse from a blue 
laser returns molecules in the О state back 
to the rest state. The blue light doesn’t nec- 
essarily have to be a laser; you can bulk- 
erase the cuvette by exposing it to an in- 
candescent light with ultraviolet output. 

To ensure data integrity during selec- 
tive page-erase operations, Birge caches 
several adjacent data pages. The read/write 
operations also use 2 additional parity bits 
to guard against errors. A page of data can 
be read nondestructively about 5000 times. 
Each page is monitored by a counter, and 
after 1024 reads, the page is refreshed via 
a new write operation. 

How fast can data be accessed with this 
design? While a molecule changes states 
within microseconds, the combined steps 
to perform a read or write operation take 
about 10 milliseconds. However, like the 
holographic storage system, this device 
obtains data pages in parallel, so a 10- 
MBps rate is possible. This speed is simi- 
lar to that of slow semiconductor memory. 

By ganging up eight storage cells so 
that entire bytes can be accessed in paral- 
lel, Birge believes an 80-MBps data rate is 
possible. Maintaining this throughput de- 
pends on how you implement the memory 
subsystem. In some versions, the SLM 
does page addressing. Less-expensive de- 
signs use galvanometric mirrors that slew 
the beam to the correct page. While the 
SLM offers a millisecond response time, it 
also costs four times as much. 

Says Birge: “Such a system would op- 
erate nearly as fast as semiconductor RAM 
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until a page fault occurs. Then we have to 
reposition the laser beam to access pages 
on the other side of the container. De- 
pending on the design, we can keep the 
page-fault access time in the milliseconds 
so that the memory system behaves like a 
hard drive during paging. Page caching 
appears to solve the access-time problem, 
but it's expensive because of the large page 
size [about 1.7 MB рег page]. If you're 
willing to spend the money to cache about 
10 pages, then you can eliminate the pag- 
ing effects." 

Theoretically, the cuvette described 
could hold 1 TB. Practically, Birge has 
stored about 800 MB on the cuvette, and 
he hopes to achieve a storage capacity of 
approximately 1.3 GB. Problems with the 
lens system and protein quality limit the 
system to this amount for now. 

However, the merits of molecular stor- 
age have garnered sufficient interest that 
three of NASA's Space Shuttle missions 
explored methods to improve the manu- 
facture of the data cubes by using micro- 
gravity. The resulting material was more 
homogeneous and provided an enhanced 
storage density. It remains to be seen, how- 
ever, whether microgravity manufactur- 
ing will be sufficiently cost-effective to 
justify the observed factor-of-four im- 
provement. 

Birge's system, which he categorizes 
as a level-I prototype (1.е., a proof of con- 
cept), sits on a lab bench. He has received 
additional funding from the U.S. Air Force, 
Syracuse University (Syracuse, NY), and 
the W. M. Keck Foundation to develop a 
level-II prototype. Such a prototype would 
fit and operate within a desktop personal 
computer. We're a year or two away from 
doing internal testing on a level-II proto- 
type," says Birge. "Within three to five 
years, we could have а 1еуе]-Ш beta-test 
prototype ready, which would be a com- 
mercial product." 
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© Now a low-level red laser 
bathes the page. Molecules in the 

0 state (05) absorb light, while those 
in the Q state (1s) let the beam pass 
through, striking a CID array. 


CID detector 


Can molecular storage compete with 
traditional semiconductor memory? The 
design certainly has its merits. First, it's 
based on a protein that's inexpensive to 
produce in quantity. In fact, genetic engi- 
neering is being used to boost the output of 
the protein by the bacterium. Second, the 
system has the ability to operate over a 
wider range of temperatures than semi- 
conductor memory. 

Third, the data is stable. If you turn off 
the memory system's power, the bateri- 


Storing Bits in a Molecule 
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A photocycle is the sequence of structural changes 
that a molecule undergoes in reaction to light. The 
molecule remains at a resting state, known as bR. 
Yellow light starts the photocycle, where the molecule 
goes through several intermediate states, known as 
К, M, and О. If left alone, the molecule returns to the 
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orhodopsin molecules retain their infor- 
mation. This makes for an energy-efficient 
computer that can be powered down yet 
still be ready to work with immediately 
because the contents of its memory are 
preserved. 

Finally, you can remove the small data 
cubes and ship gigabytes of data around 
for storage or backups. Because the cubes - 
contain no moving parts, it's safer than 
using a small hard drive or cartridge for 
this task. 


Quantum Computing 

The scale of the function of new mass- 
storage and memory subsystems has grown 
progressively smaller. Holographic stor- 
age imprints data on crystalline lattices, 
and the rhodopsin memory system operates 
on batches of molecules. 

But what about the processor itself? Is 
there a way to replace its machinery? Per- 
haps with something even smaller: indi- 
vidual atoms. For years, physicists have 
manipulated individual atoms in the lab. 
Now they're trying to coax computations 
out of them. But this work is like nothing 
you can imagine. At this scale, you get a 
whole new set of rules: The normal phys- 
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bR state. tf the molecule is illuminated with red light 
during the 0 state, the photocyle detours into a P state, 
and then Q. The molecule remains at the Q state until 
irradiated by blue light, at which point it returns to 
the bR state. Both bR and Qare stable configurations 
and represent a binary 0 or 1, respectively. 
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ical behavior that you expect even for mi- 
nuscule CMOS logic gates no longer ap- 
plies. Instead, quantum mechanics dictates 
the manner in which subatomic particles 
behave. 

Quantum mechanics has every atom act 
as either a particle or a wave (the so-called 
wave-particle duality), This means that 
when subatomic particles behave as parti- 
cles, they occupy only discrete energy 
states, called quanta. 

When particles behave as waves, they 
exhibit strange counterintuitive behaviors. 
As the quantum wave that represents, say, 
an electron spreads out over time, its loca- 
tion becomes vague, and the laws of prob- 
ability reign supreme. (The situation is 
analogous to throwing a rock into a pond: 
The wave centers around the point of im- 
pact the moment the rock hits the water. 
Over time, the wave spreads out over the 
surface of the pond and is everywhere.) 
The electron, in a sense, can be every- 
where at once. 

This fuzzy state of affairs continues un- 
til the electron interacts with another par- 
ticle or photon that reveals its position, at 
which point the spread-out wave “col- 
lapses” into several localized waves (the 
electron and the other particle). As an ex- 
ample of this bizarre action, suppose a 
minute junction holds an electron. Its pres- 
ence can be represented as a wave. This 
wave function has a certain probability 
that the particle can also be outside of the 
junction. Under the right conditions, the 
electron escapes from one junction to an- 
other by “tunneling” through the junction’s 
walls, simply because the electron’s wave 
function makes it probable to do so. 

In the 1960s and 1970s, Rolf Landauer 
and Charles H. Bennett at the ІВМ Thomas 
J. Watson Research Center did research 
that investigated the basic physics of com- 
puting, which laid the groundwork for 
quantum computing. Notably, Bennett 
demonstrated abstractly that you could 
build a molecular computer that imple- 
mented a Turing machine. 

Around 1980, Paul Benioff of Argonne 
National Laboratory showed that comput- 
ing could be done on a system that exact- 
ly obeys the laws of quantum mechanics. 
David Deutsch at the University of Ox- 
ford pointed out in 1985 that such a system 
could do quantum parallelism. While this 
research was still in the abstract stage, it in- 
dicated that a quantum computer could 
have greater capabilities than a classic dig- 
ital computer. 

In 1993, Seth Lloyd, who was then at 
Los Alamos National Lab, showed that 
many quantum systems, including an or- 
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tion as quantum computers. That same 
year, Peter W. Shor of AT&T Bell Labs 
demonstrated that a quantum-mechanical 
computer could execute a practical task 
faster than any digital computer—factor- 
ing large numbers. All these findings have 
triggered a renaissance in quantum-com- 
puting research, where various groups are 
working on the construction of prototype 
components that represent quantum-com- 
puter "circuits." 

The theoretical proposals to implement 
a basic quantum "gate" vary as widely as 
the number of research teams that are cur- 
rently working on the problem. However, 
two groups have taken some important 
steps in demonstrations of actual laboratory 
implementations. This work has been car- 
ried out by David J. Wineland's group at 
the National Institute of Standards and 
Technology (NIST), which has built an 
XOR gate using an atomic ion held in a 
trap, and by H. Jeff Kimble's team at Cal- 
Tech, which uses an optical cavity with a 
trapped atom to build a quantum phase 
gate (QPG). This latter gate's output, 
which modifies the phase shift of input 
laser beams, might be used to implement a 
variety of functions. 

Constructing these building blocks isn't 
easy. NIST's logic gate involves a vacuum 
chamber with four electrodes, as shown 
in the figure "How a Quantum-Logic Gate 
Works" above. 


An XOR gate built by the NIST research team. The 
chamber produces an electromagnetic field that 
suspends one beryllium atom. Two tuned 
ultraviolet lasers shine through quartz windows 
and manipulate the atom's state, namely its 
oscillation and spin. These two characteristics are 
used to implement a 2-bit register that behaves as 
an XOR gate. Another laser measures the atom's 
current state. If the atom fluoresces in response 
to the read-out beam, it's called a Q. If it doesn't, 
it's a 1. 


Although the NIST group built a logic 
gate that implements the truth table of a 
classic electronic gate, it's important to 
note that quantum logic doesn't have to 
function that way. As mentioned earlier, 
quantum computing can exploit a kind of 
parallel processing because of that fuzzy- 
wave behavior of particles, and even the 
NIST gate exhibits this feature. “Тһе state 
space of a quantum-computing system is 
far larger than the state space of a classic 
computer system, because the quantum 
system can exist in exponentially many 
states all at once," says Kimble. 

Because of this, quantum bits are termed 
qubits to distinguish them from conven- 
tional bits. "A 3-bit register holds only one 
number, but a 3-qubit register can hold all 
eight possible numbers until you read it 
out," according to Chris Monroe, a mem- 
ber of the NIST team. 

In theory, this quantum parallelism al- 
lows you to perform complex tasks quick- 
ly. For example, factoring a large number 
normally requires a computer to perform 
numerous divide operations, which can 
quickly reach an exponential amount of 
computations for large numbers. “A quan- 
tum computer would attack the problem 
by raising a smaller number to all different 
powers at once," explains Bennett. “A re- 
peat period for a particular power func- 
tion tells you how to factor the original 
number.” 

Furthermore, a quantum computer does 
not have to perform digital computations. 
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The late Richard Feynman proposed that 
quantum computers could simulate other 
quantum-mechanical systems—in other 
words, operate as analog computers. 

This idea is championed by Seth Lloyd, 
who’s now with the department of me- 
chanical engineering at MIT. As an ex- 
ample, Lloyd wants to simulate the time 
evolution of 40 particles that make up the 
matter at the core of an exploding star. 
Performing these calculations digitally 
would require setting up and working on 
24 by 2” matrices that would accurately 
describe all the quantum characteristics of 
these particles, such as their spin. 

"It would take 10? digital operations 
to compute the result," says Lloyd. "A 
TFLOPS system would require a trillion 
seconds—31,709 years—to compute the 
outcome. However, by using lasers to pro- 
gram the behavior of 40 ions in an ion trap, 
a quantum computer would have to oper- 
ate for only a hundred quantum interac- 
tions." Such a quantum analog computer 
would use the very quantum properties of 
these particles, such as the spin, to compute 
the quantum effects of the simulation. Most 
of the purposes of quantum analog com- 
puting are similarly specialized. 

Although quantum computing has lots 
of potential, there are still many problems 
yet to be solved. According to Landauer, 
there's the formidable issue of maintaining 
a coherent quantum system. “A quantum 
computer has to operate under two con- 
ditions that are hard to reconcile," he ex- 
plains. “Тһе qubits must interact strongly 
with one another to perform the compu- 
tations. Yet they must do so without in- 
teracting with the environment itself. 
That's very difficult to do, especially if 
you're trying to perform computations over 
any length of time. For example, the ther- 
mal vibrations of the frame that holds the 
bits in their proper positions will cause the 
quantum logic to lose its coherence. An- 
other problem is that flaws in the equip- 
ment cause errors to build up—unlike with 
digital computation, where at every stage 
the system is pushed back to a level of 0 
or |.” 

Monroe admits that “nobody’s really 
studied these issues. Even the XOR gate 
loses coherence after 10 or 20 operations, 
perhaps due to minute instabilities in the 
laser.” Bennett and others have investi- 
gated the use of error-correcting quantum 
codes to tackle the problem. According to 
Bennett: “Peter Shor discovered promising 
leads in quantum data storage for correct- 
ing errors. He proved that we could use 
9 qubits to maintain an error-correcting 
code. It’s not efficient, but it works. How- 
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TO JOSEPHSON JUNCTIONS 


Sometimes a new technology shows great promise, but it founders when practical is- 
sues surface. So it is with Josephson junctions. 

In 1962, Brian D. Josephson described a phenomenon peculiar to quantum me- 
chanics. Suppose two superconductors are separated by a thin film of insulating ma- 
terial. These superconductors are part of a circuit, and since the insulating film breaks 
the connection, no current flows. 

However, if the film is thin enough, the quantum- | 
wave functions of electron pairs (so-called Cooper | 
pairs, which are a product of supercooling and are ге- | 
sponsible for superconductivity) on either side of | 
the film overlap. If the overlap is large enough (i.e., 
the film is thin enough), the Cooper pairs tunnel | 
through the insulator, creating a current flow. This 
phenomenon is known as the Josephson effect. 

Experiments showed that the current flow is extremely sensitive to magnetic or 
electric fields because they interfered with the tunneling effect. This interference 
turns the superconducting circuit on or off within a few picoseconds, making such a 
junction a very fast switch. Thus, Josephson junctions held out the promise of making 
ultrafast logic gates. 

But making practical versions of these junctions turned out to be tough. There 
were huge fabrication problems: Circuit traces simply tore apart as the logic gates con- 
tracted when cooled in а bath of liquid helium. The junction's switching speed also failed 
to live up to expectations. Combined with the huge operating expense of chilling them 
to a few degrees above absolute zero (-273°C), this made producing processors out 


of these gates unfeasible. 


WHATEVER HAPPENED 


ever, these codes require reliable quantum 
processing to function. Unfortunately, it 
looks like we’re going to need a break- 
through just to achieve reliable quantum 
processing.” 

Although the picture appears bleak, re- 
member that quantum computing as a tech- 
nology is still in its infancy. The situation 
is similar to when Bell Labs built the first 
transistor in 1947. Researchers are just 
starting to cast some of quantum comput- 
ing’s decades-old theories into real-world 
components that can do something. Says 
Kimble of the situation: “Implementing 
the quantum analog of classical circuits 
probably isn’t the optimum strategy. Quan- 
tum physics is a rich and unexplored land 
where we’re still discovering how to do 
things.” 

Even if quantum computing’s problems 
are intractable, future processors will be 
built—somehow. “Between the limits of 
conventional lithography and moving 


Scientists performed further research when new high-temperature superconduc- 
tors (these materials became superconducting when cooled to only -196°C, the tem- 
perature of liquid nitrogen) came to light in the late 1980s. However, at these higher 
temperatures, thermal noise degraded the sensitivity of the device. 

While Josephson junctions didn’t realize their potential as computer logic gates, their 
sensitivity to electromagnetic fields makes them an ideal sensor. in the medical field, 
for example, Josephson junctions perform геаніте measurements of brain activity and 
monitor the currents that control a heart’s muscle activity. These noninvasive mea- 
surements of organs allow doctors to isolate brain tumors or recognize cardiac prob- 
lems without resorting to dangerous and expensive surgery. 


atoms around, there’s a lot of space to 
build logic gates,” says Kelly. 

History is littered with technologies that 
showed great promise but failed to live up 
to expectations or usability. (See the text 
box “Whatever Happened to Josephson 
Junctions?” above as a case in point.) This 
applies to all the technologies described 
here, not just quantum computing. Any 
one of them might founder due to unfore- 
seen technical problems or because of cost 
issues. However, it’s equally possible that 
offshoots from other disciplines might ush- 
er in a breakthrough, just as an eighteenth- 
century technology—photolithography— 
did for digital electronics. № 


Tom Thompson is a BYTE senior technical 
editor at large with a B.S.E.E. degree from 
the University of Memphis. He writes exten- 
sively on Mac-related and general computing 
issues. You can reach him by sending E-mail 
to tom_thompson@ bix.com. 


KELLY TRAMMELL 


ork-flow systems can be 
a lot like the federal gov- 
emment: slow to change, 


plagued by immaturity, and prone to 
regular shutdowns. The good news is 
that you can actually fix a problematic 
work-flow system. 

One of the keys to successful work- 
flow programming comes before you 
write your first line of code. You must 
first understand which processes are 
good candidates for automation and 
which ones can be handled only with 
human intervention. Once you begin 
programming your system, you should 
pay particular attention to how you in- 
corporate your company’s business 
rules into the process design. 

Finally, you must plan for success 
in the long run: How you maintain 
your work-flow system will determine 
whether the fast performance it shows 
in the beginning degrades over time. 

Here are six fundamental reasons 
why work-flow systems fail. Steer clear 
of these pitfalls, and you’ll increase 
your chances of making work flow 
work for you. 


REASON #1: 


Not All Processes Can Be Automated 


Scenario: You need to automate 
your company’s production line. How- 
ever, because your product catalog is so varied, one process in- 
put (e.g., order entry) might have thousands of possible outcomes 
determined by the combination of dozens of variables, depending 
on your customers’ needs. 

Analysis: Processes like this aren’t good candidates for work- 
flow automation. Work-flow engines require well-defined rules 
and conditions, and this means you must program all possible 
roles, actions, and exceptions that could occur within a work- 
flow process. This extremely complex task requires you to work 
through all the possible outcomes in advance and program each 
permutation into the engine. Even if you could program and de- 
bug a work-flow system for all of a company’s actions, main- 
taining the program would be difficult and costly. 

Solution: The quick answer is to avoid automating processes 


Six reasons why work 
flow fails, and what you 
can do about it 


Work Flow Without Fear 


that rely on randomness and variability. 
But this advice is analogous to saying 
you should buy a car that can only make 
left turns. It works, but it's worthless. 

A more practical solution is to keep 
humans responsible for the major deci- 
sion points in the process—where highly variable and complex 
issues are most likely to occur—and use the work-flow system to 
move data from one decision point to the next. This approach 
capitalizes on two of the primary strengths of work-flow tech- 
nology: communications speed and automated record keeping. 

An automated work-flow system can offer a variety of com- 
munications options, including E-mail, fax, pagers, and Elec- 
tronic Data Interchange (EDI). Most engines support such in- 
dustry standards as MAPI, SMTP/MIME, and OLE. These tools 
enable you to increase the speed and number of participants in the 
work-flow process. 

In an automated work-flow system, you can compress the cy- 
cle time tremendously when you use electronic communications 
to move data among work-flow elements. By contrast, moving 
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WORK FLOW 


data from person to person and from task 
to task takes up the majority of the cycle 
time in a manual system. 


REASON #2: 


Subjective Events Define Your Work Flow 


Scenario: A project manager at your 
company needs regular status reports from 
task leaders to make sure they're meeting 
internal schedules and to provide updates 
to a customer. In the current manual sys- 
tem, the project manager checks each re- 


How Work Flow Works 


port for clarity, consistency with the other 
reports, and proper formatting. If the proj- 
ect manager likes a report, it goes to the 
client. If not, the report travels back to the 
author for revision. 

Analysis: Programming this process is 
a challenge, because the report review re- 
lies on a subjective evaluation and human 
intervention (e.g., what the project man- 
ager likes or doesn’t like). The simple rule 
is, if you can’t quantify it, you probably 
can’t program it. Today’s work-flow en- 
gines cannot handle ad hoc decisions or 


those that require the use of fuzzy logic. 
The best that a work-flow system can 
do in this example is to receive the draft 
status reports in an inbound work queue, 
organize them for processing by their due 
date, run the document through a gram- 
mar/spelling checker, and pass the results 
to another process, where someone could 
quantify and score the results. Based on 
the scores, the system would either for- 
ward the documents to the client or send 
them back to the author with comments. 
Here the work-flow engine adds little 
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Most Work- flow systems consist of a work-flow engine 
that sits on top of an applications server and interacts 
with work-flow clients over a LAN. The work-flow engine 
centrally controls and monitors each work-flow task from 
instantiation through completion. A company's business 
rules, which reside on either a proprietary or an industry- 
standard database, direct the work-flow engine. The 
business rules represent the program code and tell the 
engine what tasks need to be performed, who the 
players are, and the timing and sequence of each task. 
The work-flow database or repository also stores the 
information about each current work-flow instantiation, as 
well as a detailed transaction history for process 
monitoring and reporting. 
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Work-Flow Engines 


Active Workcfigie engines monitor the state of the work- 
flow system and determine what tasks need to come 
next. When a work-flow client completes an action, it 
sends this information back to the work-flow engine. 
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Transport Mechanisms 


Work-flow tasks move 
from client to client 
- according to the business 

rules you program into the 
engine. Work-flow 
participants receive new 
work either in their E-mail 
inboxes (for mail-enabled 
work-flow systems) or 
through a work queue that 

~ you've designated to 

К receive new requests. 

revisions a | | 


ge 


1 D = ^ 
ae Q First review 


Project 
leader 


com alate fee 


Passive work-flow engines don’t actively manage the work 
flow as it's performed. These systems rely on each client to 
process its particular piece of the work-flow process and 
send on the data or results to the next participant in the 
chain. 


Active engines can start and stop work-flow tasks at any 
time. Active work-flow engines can also route work in 
different ways (serial, parallel, and conditional). This 
flexibility lets the work-flow engine take action if something 
doesn't go according to plan. However, if the work-flow 
engine or applications server goes down, the entire work- 
flow system crashes with it. 

Passive systems aren't as flexible as active work-flow 
processes. However, the system still works, even if the 
work-flow engine happens to crash. 
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Introducing the 
scsiModem Server!" 
Central Data's new scsiModem 
server makes it easier than ever 
to connect modems to your 
UNIX" workstations and servers. 
It integrates 8 or 16 PCMCIA 
modems in a single chassis, 
eliminating the cabling mess of 
stand-alone modems and 
power supplies. Ам, 


| AG 
78 


я ja a | PA. к Y Я 
P» ы! 
K РА! Ai Ё ' 
СИЛАМ 


You'll love the easy setup and 
administration. Each scsiModem 
port is a local tty port, compared 
to Ethernet’s "pseudo-ttys." The 
result: no complex 
network configur- 


CACI 


And because it interfaces via 
SCSI, the scsiModem Server 
won't even consume a 
workstation card slot. It's 
compatible with Sun, 
HP, IBM, DEC, and 
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bottlenecks. Reduced CPU 
overhead. And a much lower 
Cost per port. 


You'll also love the speed. 
Bach port will handle today's 
fastest 28.8K modems, with 
both hardware and software 
flow control. 
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covered by a 5-year warranty, 
and a 30-day money-back 
guarantee. 

Check out the scsiModem 
Server today. See for yourself 


how easy remote access can be. 
Call 800-482-0397! 
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value to the process, because the system 
can evaluate only quantitative—not qual- 
itative—characteristics of the reports. No 
magic APIs or АТ agents exist to help the 
work-flow engine subjectively evaluate 
work-flow events. 

Solution: Quantify and convert the 
business rules into the format your work- 
flow engine expects. You should docu- 
ment business rules using the syntax and 
format that the engine requires as part of 
your design effort. Then evaluate the pro- 
cess elements from the perspective of what 
your engine can do. 

Reduce the process map or flowchart 
to quantifiable business rules during the 
design or prototyping activities. Other- 
wise, you'll spend a lot of time program- 
ming functions and features outside of the 
engine—or, worse, you’ll find out late in 
the development or pilot stage that the 
work flow just can’t be automated. 


REASON #3: 


System Performance Degrades over Time 


Scenario: Your claims-processing de- 
partment uses document imaging to re- 
ceive claim forms in the mail and scan the 
data into a work-flow system for routing 
and processing. But someone must manu- 
ally index the documents with codes for 
document types, dates received, and claim 
numbers. The system can generate some of 
these indexes for date received (system 
date) or document ID. But for the other 
indexes, an operator must review each doc- 
ument to determine what type of docu- 
ment it is and how it should be processed. 

Analysis: Even if the system processes 
the same type of document 20,000 times in 
a row, it cannot learn how to automatical- 
ly index these documents. Indeed, instead 
of getting smarter about a process, work- 
flow systems often get dumber. 

What generally happens is that a work- 
flow system works fine for the first few 
weeks. But then, as the process ages and 
matures over time, slight variations creep 
in, so there are more and more process ex- 
ceptions and a greater need for exception- 
handling procedures (most often outside 
the system). Exception handling can typ- 
ically require two to three times the normal 
cycle time, so as more exceptions creep 
in, system performance degrades and over- 
all cycle times increase. 

Solution: The best way to control a 
downward spiral in performance is to con- 
tinuously monitor the work-flow process 
and change the program as the process 
changes. System performance and effec- 
tiveness correlate directly with the fre- 
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Workgroup Snapshot 


Wire systems are supposed to be the 
processing glue that cuts across the 
boundaries of multiple computing platforms, ap- 
plications, departments, and locations. These 
systems would essentially run the business 
process, and іп so doing eliminate such cor- 
porate fixtures as interoffice mail, paper, and 


clerical tasks. 

The benefit would be efficiency through au- 
tomation, which would shrink process-cycle 
times from weeks to days. When computers 
run the show, human interaction will no longer 
be the bottleneck to getting work done: All 
those pesky human-resource problems be- 
come a thing of the past. 

Here's a news flash: We haven't realized 
that dream. Work-flow product vendors who 
clumsily jumped on the bandwagon are partly 


quency and quality of the program main- 
tenance you do. Look for engines that pro- 
vide detailed audit trails, event logs, trans- 
action monitors, and capacity alerts. These 
results can ease your maintenance burden 
and alert administrators in advance to pro- 
cesses that are going out of control. 


REASON #4: 


New Tasks Corrupt Existing Designs 


Scenario: You want the claims-pro- 
cessing system that you designed in the 
previous example to 
implement a temporary 
claims-handling pro- та A Е : 
cess for a particular cli- 
ent that will be in effect 
for the next 10,000 doc- 
uments. 

Analysis: The en- 
gine cannot respond to 
this situation unless you 
program it, and before 
that happens you must 
complete all work in |. Please 
progress and clear all | | complete 
work queues before the | {PY 
changes can take effect. 

Solution: Select one 
of the new object-ori- 
ented work-flow tools 
on the market, such as FileNet's Visual 
Workflo or IBM's FlowMark. Like ob- 
ject-oriented programming (OOP) devel- 
opment tools, object-oriented work flow 
(OOW ) makes it easier for you to build 
complex work flows and maintain work- 
flow object libraries that can streamline 
development. It lets you develop object 
libraries around common work-flow- 
process elements, such as approvals, rout- 
ings, data validation, and security. With 
work-flow objects, you embed the task 


Please 
respond by: | 


to blame. Some E-mail, forms, BBS, imaging, 
fax, and browser vendors claim that their prod- 
ucts are, do, or know work flow. Labeling most 
of these products as work-flow systems is 
analogous to calling Visual Basic a database 
management system. Such mislabeling con 
fuses buyers and makes selecting work-flow en- 
gines difficult, because there аге so many 
players with different technical characteristics 
and capabilities on the market. 

Today's better work-flow systems approach 
the market from one of two perspectives. At the 
high end are document-imaging product ven- 
dors; pushing up into the work-flow realm are 
developers of E-mail, groupware, and elec- 
tronic-forms products. The current crop of work- 
flow engines is a combination of front-end de- 
velopment environments tied to common back 
ends, riding over de facto standard E-mail 
transports and connected to proprietary, Sim- 
ple logic-processing engines. 


or work-flow data within the process rules. 

OOW offers several distinct advantages 
over the more traditional work-flow tools. 
OOW tools give you fundamental OOP fea- 
tures, such as inheritance, encapsulation, 
and reusability, which help you create ob- 
jects that are flexible and easy to main- 
tain. Any changes you make to your busi- 
ness rules are immediately reflected in the 
work-flow process. 

Since the data travels with the code, 
each work-flow instantiation is indepen- 
dent of the others. You can make changes 
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Action Technologies’ Action Workflow Metro runs 
on the Web and allows standard Web browsers 
to become work-flow clients. 


to the work-flow objects without affect- 
ing work in progress. The work-flow en- 
gine can immediately recognize changes 
in the process when you change the ob- 
ject attributes. The ability to maintain class 
libraries reduces the work-flow develop- 
ment and maintenance burden. 

What's the downside of OOW? The de- 
velopment environments are complex, and 
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Compuserve. And only $15 — instead of 
$2,065.45 if you’re online all month long 
with Prodigy! 

Simply put, IDT Internet can save up 
to 99% on your monthly online charges. 
And there’s no censorship! 

As if that’s not enough, IDT Internet 
is nearly always a local call, and tech sup- 
port is free and unlimited (plus, we don’t 
keep you waiting forever to get help). 

Ву now you're probably very interested 
in switching to IDT Internet. 

If not, perhaps we can interest you in 
a nice bridge? 


1-800-743-4343 
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WORK FLOW 


there are few OOW standards. Each ven- 
dor takes a different approach to adding 
OOP functionality to its tool set, which 
lengthens the learning curve for develop- 
ers and limits any interoperability among 
tool sets. 


REASON #5: 


Work-Flow Systems Aren’t Heterogeneous 


Scenario: You need to design a work- 
flow process that spans three departments, 
in different cities, with users running a 
mixture of DOS, Windows, and Mac sys- 
tems over an IPX/SPX network. The cli- 
ents connect to a combination of servers 
running Windows NT for applications and 
NetWare for file and print services. 

Analysis: You have a fundamental prob- 
lem: Work-flow systems falter when run- 
ning in heterogeneous environments. Few 
work-flow engines can operate on multi- 
ple-server platforms or support multiple- 
client OSes. The majority of work-flow 
vendors support Windows-based clients; 
however, multiple-platform and OS sup- 
port might be way down on the list of pri- 
orities as vendors struggle to establish their 
core feature sets. 

Solution: Select a work-flow tool that 
can operate within a variable environment. 
Some products, such as Computron's 
Work Flow and Odesta's LiveLink, sup- 
port almost every client environment, in- 
cluding Windows, NT, OS/2, the Mac, 
and Unix. But make sure you understand 
any limitations that might come up. If 
you're relying on a particular work-flow 
feature, such as cc:Mail integration, make 
sure that feature is available on every client 
you might use. For example, some fea- 
tures that work on a Windows client can- 
not work on a Mac client (e.g., OLE 2.0 
Controls) and vice versa. 


= REASON #6: 


Work-Flow Systems Aren’t Scalable 


Scenario: You need a work-flow pro- 
cess that supports 1000 concurrent users 
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(714) 966-3400 
http://www.filenet.com 


(S00) 426-3333 
765-1900 
http: / ^www.lbm,.com 


Odesta Systems Corp. 


(800) 676-6367 

(708) 498-5615 

fax: (708) 498-9917 
http://www.odestasys.com 


for an accounts- 
payable system. 
You have a work- 
flow engine resid- 
ing on a server in 
Chicago. Users in 
Dallas, San Fran- 
cisco, and New 
York cannot par- 
ticipate in the 
work flow unless 
they are connect- 
ed to the Chicago 
work-flow server. 
However, unlike 
E-mail or group- 
ware products 
that employ serv- 
er-to-server com- 
munication, work flow requires central- 
ized processing. 

Analysis: Most work-flow product ven- 
dors design engines to maintain constant 
control over each work-flow instantiation 
in progress. These engines do not share 
work flows or exchange business rules 
with other engines. 

In most cases, you must store work-flow 
business rules on one server so that the 
engine can track and monitor all events 
and conditions centrally. This kind of ar- 
chitecture limits the ability of a work-flow 
system to support enterprise-wide and in- 
ter-enterprise processes, and it also re- 
stricts work flow to workgroup or depart- 
mental processes. 

Solution: Scalability and enterprise ap- 
plicability are the next logical steps for 
work flow. If you need this capability now 
or want to position your work-flow appli- 
cations for the future, choose a work-flow 
system that's moving toward distributed 
work-flow engines and work-flow engines 
that can link to internal and external net- 
works, such as the Internet. 

Action Technologies’ Action Workflow 
Metro connects work-flow clients to work- 
flow engines sitting on top of World Wide 
Web servers. Other vendors, such as Net- 
scape and Microsoft, are currently build- 
ing work-flow capabil- 
ities into their Internet 
browsers. 

In addition, it's pos- 
sible that in the future 
you might be able to use 
Sun's Java and IBM's 
VisualAge to transform 
browsers into full-fea- 
tured work-flow and 
transaction-processing 
clients that support con- 
nections to multiple 
work-flow servers. Users 
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FileNet’s Visual Workflo is an object-oriented pro- 
gram that combines modules for building applications 
and managing work-flow systems. 


would download applications from a Web 
server into a Java interpreter residing on 
the client. One of Java’s promised benefits 
is that work-flow applications can be plat- 
form-independent, because the Java client 
interpreter has the ability to translate the 
application into code that the client OS 
and GUI can understand. 

Web work-flow engines might also be 
able to interact with each other to exchange 
business rules, works in progress, and in- 
formation about work-flow resources. 
Functions such as transaction security, data 
validation, and event logging will also be- 
come part of the engine’s responsibility. 
Order-processing, customer-service, and 
technical-support work-flow systems might 
one day all become commonplace over 
the Internet. 


Growth Experience 

Work-flow products are currently still im- 
mature, but they are not alone in failing 
to solve some of computing’s grand chal- 
lenges. After all, few technologies support 
multiple platforms, locations, and appli- 
cations while also eliminating human in- 
teraction. 

The effectiveness of work-flow systems 
should improve when subsequent gener- 
ations of products appear. In the mean- 
time, there’s simply no substitute for good 
programming fundamentals and a deep 
knowledge of your company’s business 
processes. № 


Kelly Trammell is a partner with KPMG Peat 
Marwick's Strategic Services (Houston, TX), 
which focuses on work-flow systems, work- 
group computing, and sales-force automa- 
tion. You can contact him by sending E-mail 
to editors@ bix.com. 


The Word on VLIW 


DICK POUNTAIN 


he dust has barely settled in 
the CISC vs. RISC battle 
(late score: CISC won by 
stealing RISC’s clothes). 
The next big one is between very long 
instruction words (VLIWs) and RISC. 
While VLIW ideas have been around 
since the dawn of computing—Turing 
designed a VLIW computer in 1946— 
none has been commercially success- 
ful. Yet now an Intel/Hewlett-Packard 
partnership intends to exploit VLIW 
ideas in next-generation processors. 
Can even these industry giants make 
the concept viable? Maybe not, because 
VLIW, though promising massive 
speed gains, involves moving intelli- 
gence out of hardware and into the 
compiler. Success becomes a software 
problem—and that’s a problem. 


VLIW: Hardware plus Software 

VLIW represents the ultimate of inter- 
nal parallelism in microprocessor de- 
signs. You can do two things to make 
a microprocessor run faster: Speed up 
its clock or make it perform more op- 
erations during each clock cycle. 
Speeding up the clock requires invent- 
ing ever-faster (read: smaller) fabrica- 
tion processes and adopting architec- 
tural features such as deep pipelines to 
keep the silicon busy. Performing more 
operations per cycle means both build- 
ing multiple function units on the same 
chip as well as executing enough in- 
structions concurrently—and safely—to keep those units busy. 

Safely in this context means producing the correct result. For 
example, consider two expressions that have a data dependency, 
such as А:= B + C and B:= D + E. The value of variable A differs 
depending on which executes first—and only one of these is 
what the programmer intended. If you execute these expressions 
in parallel, how do you guarantee the right result? 

This scheduling problem is the crux of modern processor de- 
sign. Superscalar processors such as Intel's Pentium and Pen- 
tium Pro (P6) or HP's PA8000 employ special hardware (and 
lots of it) to uncover instruction dependencies. The Pentium Pro's 
reorder buffer is one example. However, this approach goes only 
so far, since the scheduling hardware increases geometrically 


Intel and HP hope to 
speed CPUs with VLIW 
technology that's 
riskier than RISC 


with the number of function units and eats 
more chip real estate. Superscalar design al- 
ready bogs down at around five or six in- 
structions dispatched per cycle. 

The alternative is to let software do all 
the scheduling, and that's precisely what a 
VLIW design does. À smart compiler can 
examine a program, find all instructions with no dependencies, 
string them together in very long batches, and execute them con- 
currently on an equally big array of function units. Very long 
instructions are typically between 256 and 1024 bits wide. Such 
meta-instructions contain many smaller fields, each of which di- 
rectly encodes an operation for a particular function unit (see 
the figure "Inside a VLIW Processor" on page 62). 

In hardware terms a VLIW processor is very simple, consist- 
ing of little more than a collection of function units (adders, mul- 
tipliers, branch units, etc.) connected by a bus, plus some regis- 
ters and caches. This is good news for semiconductor 
manufacturers for two reasons. First, more silicon goes to the 
actual processing (rather than being spent on branch prediction, 
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for example), so you get more bang for 
the buck. Second, a VLIW processor 
should run fast, as the only limit is the la- 
tency of the function units themselves. 

Another attraction to firms like Intel: 
VLIW may implement old CISC instruc- 
tion sets more effectively than RISC can. 
Why? Because programming a VLIW chip 
is very much like writing microcode. Back 
when memory was expensive, you could 
conserve program size by using complex 
instructions, like the 8086’s STOS and 
LODS (indirect store and load). CISC im- 
plements such instructions as micropro- 
grams in a microcode ROM on the chip. 
Microcode is the ultimate low-level lan- 
guage: synchronizing gates and buses and 
passing data between function units. 

RISC eliminated microcode in favor of 
hard-wired instructions. VLIW, on the oth- 
er hand, is like taking that microcode off 
the chip and putting it into the compiler. As 
a result, emulating 80x86 instructions like 
STOS very efficiently as a set of macros 
should therefore be possible. 

The trouble is that writing microcode 


is unbelievably hard. VLIW becomes vi- 
able only if a smart compiler can write it 
for you. This difficulty has thus far con- 
fined VLIW machines to niches such as 
scientific array processing and signal pro- 
cessing (see “Short History of Long In- 
structions” on page 64). 


VLIW Compiler Techniques 
Behind the renewed interest in VLIW ar- 
chitectures for general-purpose comput- 
ing lie significant advances in compiler 
design over the last decade. A VLIW com- 
piler packs groups of independent opera- 
tions into very long instruction words in a 
way that uses all the function units effi- 
ciently during each cycle. The compiler 
discovers all the data dependencies, then 
determines how to resolve these depen- 
dencies—probably reordering the whole 
program by moving blocks of code around. 
This process differs from a superscalar 
CPU, which uses special hardware to de- 
termine dependencies dynamically at run 
time. (Optimizing compilers can certainly 
improve the performance of a superscalar 


INSIDE A VLIW PROCESSOR 


A VLIW processor like the generic one illustrated below should execute 
eight operations per cycle on most cycles—with a 200-MHz clock it 


would be 50 to 100 percent faster than current superscalar chips. 


Adding extra function * 
units can increase 
performance (by 
reducing resource | 
conflicts), with little à 
effect on overall FP 
complexity. However, edd 
physical limits restrict 
such expansion: 
limited read and write 
ports onto the register 
file (which requires 
simultaneous access 
from all function units), 
and interconnections 
that rise geometrically \ 
with the number of 
function units. Also, 
the compiler must find 
enough parallelism in 
the program to warrant 
any extra units. 
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CPU, but the CPU does not depend upon 
them.) Most superscalar processors will 
detect dependencies, and schedule parallel 
execution, only within basic blocks (a 
group of consecutive statements with no 
halting or branching except at the end). 
Some reordering systems, such as those 
in the Pentium Pro and РА8000, аге be- 
ginning to reach further afield. 

To find more parallelism, a VLIW ma- 
chine must look for operations from dif- 
ferent basic blocks to pack into the same 
instruction. Trace scheduling is a common 
technique to do this. 

A trace is a possible path through a pro- 
gram—the way execution may go for some 
set of input data. A trace scheduling com- 
piler optimizes at the level of whole traces 
rather than basic blocks. For VLIW, as for 
RISC, branching is the enemy of efficient 
execution: Typical nonscientific code con- 
tains a branch about every six instructions. 

While RISC predicts branches with 
hardware, VLIW leaves it up to the com- 
piler. The compiler, in turn, uses informa- 
tion gathered by profiling the program 


Unfortunately, such performance requires the compiler to know intimate 
hardware details, like the latency of each function unit. 


This hypothetical 256- 
bit-wide instruction 
word has eight 

| | operation fields, each 
\ опе a traditional three- 
operand RISC-ike 
instruction: <op> 
<source register> 
«destination register». 
In practice, extra bits 
may hold immediate 
values. Each operation 
field can directly drive 
a specific function unit 
with minimal decoding. 
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(though future VLIW processors might 
add a little hardware to collect run-time 
branch statistics for the compiler). The 
compiler predicts the most likely trace and 
schedules it like a big basic block, then 
repeats this process for all other possible 
branch outcomes. The compiler may also 
perform other sophisticated code analyses 
and tricks, such as loop unrolling and IF- 
conversion (which temporarily removes 
all branches from the section being sched- 
uled). Where a RISC might speculatively 
execute code, a VLIW compiler actually 
moves that code up before the predicted 
branch, while preserving enough program 
state to undo the moved code if necessary. 

Proper VLIW hardware design can offer 
some support to the compiler. For example, 
a multiway branch operation allows several 
branches to go into a single wide instruc- 
tion and perform during the same cycle. 
Also, conditionally executed operations, 
whose execution depends on the results of 
a previous operation, can replace many 
explicit software branches altogether. 

The price to pay for VLIW's increased 
execution speed is much slower compila- 
tion and more expensive compilers. One of 
the few currently available, Archelon's 
Rocket C for Sun, costs $10,000. 


The Downside of VLIW 
VLIW faces other big obstacles. A VLIW 
compiler must have an intimate knowl- 
edge of the hardware details of its proces- 
sor, down to the number of function units 
and even their individual latencies. So 
launching your next-generation CPU with 
more (or even just faster) units will prob- 
ably break all the old software, which will 
require recompiling everything. Had the 
486 forced everyone to throw out their 386 
software, Intel's balance sheet would un- 
doubtedly have reflected the change. 
VLIW advocates suggest a two-stage 
compilation process. All software would 
come in a hardware-independent interme- 
diate code that translates into native code 
only after installation on the user's ma- 
chine. The OSF's Architecture-Neutral 
Distribution Format (ANDF) shows that 
such a system can work. However, while 
cross-platform software is a desirable goal, 
PC software developers are often slow to 
adopt radically new technologies. 
Another issue arises over the static na- 
ture of VLIW compiler optimizations. 
How well will such programs perform 
when faced with dynamic run-time events 
(such as waiting for I/O) unforeseen at 
compile time? VLIW arose to meet the 
needs of scientific number crunching, but 
it might prove less capable on the sorts of 
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SHORT HISTORY OF LONG INSTRUCTIONS 


ery long instruction word (VLIW) ideas came from the horizontal (i.e., parallel) microc- 
үш way back іп computing’s earliest days and from the first supercomputers such as 
the Control Data CDC6600 and IBM 360/91. In the 1970s, many attached array proces- 
sors and dedicated signal processors used VLIW-like wide instructions in ROM to compute 
fast Fourier transforms and other algorithms. 

The first true VLIW machines were minisupercomputers in the early 1980s from three com- 
panies: Multiflow, Culler, and Cydrome. They were not a commercial success. Still, the com- 
piler-writing experience from these endeavors didn't go to waste: Hewlett-Packard bought 
Multiflow, and now Josh Fisher (ex-Multiflow) and Bob Rau (ex-Cydrome) lead HP's VLIW com 
piler effort. Trace scheduling and software pipelining, pioneered by Fisher and Rau, re- 
spectively, are now central pillars of VLIW compiler technology. 

The trailblazing Multiflow 7/300 used two integer ALUs, two floating-point ALUs, and a 
branch unit (all built from multiple chips). Its 256-bit instruction word contained seven 
32-bit operation codes. The integer units could each perform two operations per 130-ns су- 
cle (i.e., four in all) for a performance of about 30 integer MIPS. You could also combine 
7/3008 to build 512- and 1024-bit-wide machines. 

Cydrome's pioneering Cydra 5 also used a 256-bit instruction word, with a special mode 
that executed each instruction as a sequence of six 40-bit operations. its compilers could 
therefore generate a mix of parallel and conventional sequential code. 

While both those VLIW machines used multiple chips, some regard Intel's i860 as the 
first single-chip VLIW. It depends on the compiler rather than on the hardware to sequence 
operations correctly. 

VLIW isn't solely for CPUs. Holland's Philips Semiconductors, another VLIW innovator, 
recently launched its VLIW TriMedia digital signal processor chip. TriMedia aims at high-end 
applications such as multimedia PCs, videoconferencing, TV set-top boxes, and digital 
video cameras. The goal is to be fast enough to eliminate the need for a host CPU and cheap 
enough at $50 to keep total system cost down. Such dedicated niche applications may keep 
VLIW on the charts. 


VLIW Timeline 


Josh Fisher originates 
trace scheduling at Yale | 


Multiflaws's Trace/300 


Multiflow closes 
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object-oriented and event-driven programs 
that are more common in the PC commu- 
nity. Not only that: How can you verify 
that a compiler performing such extensive 
transformations will preserve the correct- 
ness of your programs? The truth is, no- 
body knows. VLIW compilers are still pri- 
marily an objet de recherche. 

So will the Intel/HP VLIW gamble pay 
off? They’ ve already started to hedge their 
bets about moving to a purely VLIW ar- 
chitecture. Intel now intends to produce a 
version of the P7 that’s a straight successor 
to the Pentium Pro, directly executing x86 
instructions. HP will work on a VLIW ver- 


sion of P7 that emulates both x86 and PA- 
RISC instructions. Target speed: 1 billion 
instructions per second. 

Should Intel/HP’s VLIW adventure not 
pan out, it certainly won’t be the first 
time—nor will it be the last. The intricacies 
of coordinating VLIW hardware and soft- 
ware offer challenges that have eluded re- 
searchers before. It should come as no sur- 
prise that the lure of ever-greater speed 
may sometimes lead down blind alleys. ва 


Dick Pountain is a BYTE contributing editor 
based in London. You can reach him at 
dickp@ bix.com. 
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DAVID W. BAUM 


MEE irst Image was addicted to COBOL. Fast growth and 

mg acquisitions brought a dozen mainframes and mini- 

~ computers into the fold of this electronic document 

| and image management company. What did these 

large computer systems all have in common, besides their spi- 

raling maintenance costs? COBOL programs— 7000 of them, to 
be exact. 

So, when First Image decided that it could no longer afford its 
mainframes, weaning itself from a COBOL dependency seemed 
about as pleasant as checking into the Betty Ford 
Center. *We didn't want to step onto a new plat- 
form and have to spend five years rewriting all 
our applications," says Brian Altman, vice pres- 
ident of technical development, who often talks 
about First Image as if it were an aircraft and his 
development staff the ground crew. "Rather than 
trying to build an entirely new airplane, we sim- 
ply converted some of its key parts," he adds. 
That meant that First Image would stick with 
COBOL. 

The approach paid off. At the start of the tran- 
sition, First Image learned that its existing pro- 
grams could run fine on Unix workstations and 
servers as long as programmers addressed some 
key technical issues. Then its latest acquisition— 
a division of NCR—imposed a breakneck dead- 
line on the development staff to integrate NCR's 
additional 8000 mainframe programs into First 
Image's production system. 

Every day that First Image would have spent 
rewriting those COBOL programs was a day the 
company wouldn't be recouping its acquisition 
costs. By staying with COBOL and rewriting 
only a fraction of the code, First Image installed 
its workstation network and kept the business 
running efficiently enough to serve its existing 
customers and even take on some new business. 

“А lot of people told us we should rewrite all 
our COBOL code in C,” Altman recalls. “Two 
years ago, I might have agreed. Today, I realize 
that COBOL is a dynamic language in its own 
right with an enormous user base and a future. 
It’s very open and transferable as an application 
language.” 


Staying Current 

Although the NCR acquisition catapulted First 
Image’s downsizing efforts, the company had 
already begun to shut down its mainframes. Alt- 
man wanted to pave the way for emerging tech- 
nologies, such as imaging, document process- № 
ing, database retrieval, and archiving, all of which Юй 
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were strongest on Unix and client/server platforms and stagnant 
on mainframe platforms. 

These new technologies play directly into First Image’s core 
business. Headquartered in Atlanta, Georgia, First Image helps 
other large corporations manage, organize, and distribute their in- 
formation more efficiently. “Most companies create more infor- 
mation than they can deal with effectively, making seemingly 
simple tasks, such as formatting and printing monthly account 
statements, an immense chore,” Altman says. “Our specialty is or- 


PHOTO: PETER FOX © 1996 


Replacing your mainframes 

with workstations is easy; the pain 
comes when you have to convert 
thousands of mainframe programs 
without missing a day’s work 


ganizing, manufacturing, and distributing information in the right 
format, whére it is needed and when it is needed.” 

First Image’s services include data acquisition and conver- 
sion, imaging, document processing, database retrieval, archiv- 
ing, and distribution. For example, the company creates and dis- 
tributes monthly account statements to a multinational customer 
base for one large mutual-fund group. And for the Ellis Island im- 
migration authorities in New York, First Image regularly organizes 
immense databases of information onto easy-to-read CD-ROMs. 

“We are a clearinghouse for people who want to transform 
electronic documents into any human-readable form or trans- 
form human-readable documents into any electronic form,” Alt- 
man explains. In four years, First Image’s annual revenues grew 
from $80 million to $250 million. Today the firm operates 90 
sites in the U.S. and claims annual sales of approximately $275 
million. 

As the company expanded, it acquired several other companies, 
each with unique information systems. When First Image’s man- 
agers decided to downsize, they knew the changeover wasn’t 
going to be easy, but the motivation was clear. “To continue to 
grow, we had to establish a common [hardware and software] 
topology," Altman says. “We wanted a common, low-cost hard- 
ware platform to take advantage of the downward spiral in the cost 
of CPU power and peripherals. There was just this small matter 
of 15,000 old COBOL programs," he adds. 


Glass-House Menagerie 

First, the technical staff at First Image had to determine the best 
microprocessor-based platforms for COBOL. Many program- 
mers consider COBOL a mainframe language, but First Image 
discovered that there are COBOL compilers on just about every 
type of computer, including Unix workstations and PCs. “What 
runs on an IBM 370 or 390 platform will, for the most part, run 
on a smaller platform," Altman notes. “The compilers are mature, 
with well-established standards." 

Sun Microsystems' implementation of COBOL on its Sparc- 
station platform and Sun's Solaris OS particularly impressed Alt- 
man. Some of First Image's largest customers also rely on this Sun 
gear, which simplified compatibility issues. These factors con- 
vinced First Image to purchase 15 Sun SparcStation 20 and Sparc- 
Station 1000 workstations running Solaris 2.3, which now are 
connected to a TCP/IP WAN. 

First Image then evaluated several COBOL development and 
run-time environments for the Solaris platform. The company 
especially needed an environment that included strong code-con- 
version tools, since this would determine the success or failure 
of a mainframe-to-Unix porting effort. Altman and his team es- 
tablished several criteria for the COBOL environment, including 
the following: 


* The ability to move programs without modification. 
* Overall system performance on the workstations that was 


Mainframes to Unix ТАКУ EIS 


The Challenge 

Convert 15,000 COBOL programs 
designed for a variety of mainframe 
computers to run under a Unix- 
based client/server system. 


The Problem 

A corporate acquisition creates an 
immediate need to port production 
programs to the new platform. 
Development staff is inexperienced 
with Unix and thé porting tools. 


The Solution 

Keep existing COBOL programs 
intact by rewriting a minimum 
of code. 


The Benefits 

A better position to adopt new 
technologies; annual savings 
of $400,000 per year. 


Lessons Learned 
Don’t rewrite everything in С. 
COBOL can be a dynamic 
language for business 
applications, regardless of the 
platform that's used. 


PROCEDURE DIV 
Words of Wisdom 

Make sure technical managers understand 
business goals; elicit strong support from upper 
management. Otherwise, business issues that 
can stall or stop the project will creep in. 


equal to or better than the existing mainframe performance. 
* A COBOL compiler for Solaris that could accommodate new 
development and ongoing changes to the code. 


Selecting the Tools 

After evaluating several Unix-based COBOL development en- 
vironments against these criteria, Altman and his team chose 
Micro Focus and its family of products: Micro Focus COBOL for 
Unix, Micro Focus Toolbox for the Sun platform, and Micro 
Focus COBOL Workbench for DOS and Windows. Altman says 
he perceives Micro Focus as a market leader, and Sun recom- 
mended the products as well. He also considered AcuCobol and 
a competing product from Computer Associates—CA-Realia— 
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15 SparcStations on а ТСРЛР WAN 
• 15,000 COBOL programs 


по technologies | | 
Уц соге business | (|. 


High maintenance costs and stagnant development for key technologies 
made First Image’s menagerie of mainframes obsolete. А new. 
client/server network, relying on Sun Solaris-based workstations, | 


ге 
the door for new technologies. | 
but did not formally evaluate either one. 

First Image uses Micro Focus COBOL 
for Unix as the main development envi- 
ronment. Together with the Toolbox, it 
integrates a COBOL compiler with work- 
station-based development and testing 
tools. The Workbench includes a graphical 
development environment, СОТ data man- 
agement tools, and extensive COBOL syn- 
tax and behavior support. Programmers 
can use the software to develop applica- 
tions that run on mainframes, worksta- 
tions, minicomputers, and PCs. 

Altman says the visual nature of these 
tools aids productivity because develop- 
ers can have several active windows open 
simultaneously. This means developers 
can test in one window, edit in another, 
compile in a third, and move from one to 
the next by pointing and clicking. 

First Image’s developers particularly 
like Micro Focus’s Animator component, 
which lets them visually monitor the exe- 
cution of a COBOL program for testing 
and troubleshooting. They can watch pro- 
grams run and see potential problems with- 
out impacting other applications and pro- 
cesses on the production platform. 

Before committing to Micro Focus, First 
Image tested it on some small COBOL ap- 
plications. “Not only did the code convert 
from platform to platform very easily, but 
we found the processor speed to be equal 
to or better than that of a large IBM main- 


G4NA 4 BYTE APRIL 1996 


4 е: 


duced maintenance costs by almost а half million dollars and opened 


frame running the same program,” Alt- 
man says. 

The real challenges and learning curve 
came as mainframe programmers strove 
to become proficient with Unix and its dif- 
ferent editors, OS functions, ways of ad- 
dressing system memory, and so forth. For 
a couple of weeks, First Image conduct- 
ed formal training sessions in conjunction 
with Micro Focus; then it set up a core 
competency group to answer questions for 
the rest of the staff. “For the most part, we 
dove in and learned as we went along,” 
Altman explains. 

When developers were performing a 
few final tests with the new tools, an un- 
foreseen event spurred them to action: the 
acquisition of the Data Copy Division of 
NCR. First Image had the option to either 
purchase the NCR division, along with its 
mainframe computers, or leave the main- 
frames out of the deal and simply purchase 
the mainframe code. It chose the code. 

“We went from zero to 900 miles per 
hour in two days,” Altman notes. “Sud- 
denly, we had both the funding and the 
motivation to begin a large-scale main- 
frame-to-Unix port. We had to complete 
the code-conversion project before we 
could reap any real business benefit from 
the NCR deal. So we had to move fast.” 

And move fast they did, converting 
8000 COBOL mainframe programs to the 
Solaris platform in just four months. “It 


was like walking through a dark room with 
foreign furniture," Altman recalls. "We 
knew nothing about the [former NCR] 
programs, we had no experience with the 
new computer gear, and we were using a 
COBOL compiler that we had little prac- 
tical experience with." 

How did the company make the daunt- 
ing transition happen? Terry Wade, chief 
financial officer at First Image, says the 
philosophy that kept the company from 
getting into trouble as it carried out the 
downsizing project was a simple one: Do 
not try to change everything at once. 

“Your costs can spiral out of control in a 
downsizing effort if you try to change too 
much too fast or expect all your mainframe 
programmers to suddenly become profi- 
cient with the C language and personal 
computers," Wade says. “In the early days 
of data processing, the computer was the 
most expensive resource. Now the people 
are the most expensive resource, especially 
the teams of programmers needed to write 
and rewrite software applications." 

The project had its share of glitches. 
The first was a management misstep: Top- 
level managers lost sight of the project's 
focus, and the development staff had to 
remind them that the COBOL-conversion 
effort was just as important as any new 
development activities, because the for- 
mer NCR programs were revenue-gener- 
ating systems. “In [management s] view, 
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ANB. Mainframes to Unix 


the people devoted to swapping out the 
engine on the plane could have been de- 
voted to building a new plane,” Altman 
explains. 

Technical problems centered around 
getting information off tapes and putting in 
place a consistent way to convert EBCDIC 
code to ASCII code. The I/O capabilities of 
the Micro Focus products weren’t designed 
for the variety of tape formats that First 
Image encountered. Altman’s team had to 
do some programming to get the I/O rou- 
tines off the tapes. 

In hindsight, the technical staff’s bold 
maneuver was equivalent to changing the 
engine on an airplane that’s in flight, says 
Wade. “Since this code was the key in- 
gredient to our revenue base, we couldn’t 
afford to lose a single customer during 
the conversion,” he notes. But the risk paid 
off. “With the mainframes out of the pic- 
ture, we estimate an annual savings in 
computer operations and maintenance of 
$400,000,” he adds. “That translates into 
an ROI of a little more than three years.” 

First Image kept costs down for the $1.5 
million downsizing project in part because 
it didn’t have to add additional staff. Also, 
the 10 Micro Focus COBOL Workbench 
licenses, at $3000 each, represented only 
about 2 percent of the total project cost. 

To obtain a foothold on the new plat- 
form, First Image migrated large portions 
of the code base intact. The company re- 
wrote only what had to be rewritten for 
performance or reusability reasons. Alt- 
man estimates that this amounted to only 
about 5 percent to 10 percent of the code. 
The small rewriting demand was one rea- 
son why the company didn’t lose any ex- 
isting business during the NCR conver- 
sion—and evn added some new business. 


Smooth Landing 

As the dust started to settle following the 
first wave of the program-conversion pro- 
cess, Altman and his colleagues devised 
a careful migration strategy to ensure a 
smooth landing. For example, all proce- 
dural code and applications programs re- 
main written in COBOL “because of our 
investment and skill base,” he explains. 
"Programmers come and go, but COBOL 
is verbose—almost self-documenting— 
making it easier for one developer to take 


Micro Focus, Inc. 
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The Micro Focus product line includes 
Animator, a component that lets 
programmers troubleshoot COBOL 
programs, The screen above shows 
Animator running under COBOL 
Workbench for Windows; the screen 
at right shows the Micro Focus COBOL 
for Unix environment. 


up where another developer leaves off." 

Perhaps more important, there's a huge 
reservoir of people who know COBOL, 
and these developers are often accustomed 
to production requirements. “COBOL de- 
velopers know how to write programs that 
work every single time,” Altman says. 
“Our C programmers have written some 
very sophisticated applications, but not 
one of them has written a system to deliv- 
er payroll, or a general ledger, or a core- 
business process.” 

Once it converted the NCR programs, 
First Image turned to its own mainframe 
programs at five different sites. In less than 
a year, the staff ported all the 15,000 pro- 
grams from eight mainframe computers. 


Staying Power 
COBOL may be First Image’s strategic 
choice for legacy applications, but when it 
comes to new development, the compa- 
ny’s use of COBOL 1$ strictly tactical. The 
company carries out new development 
with a combination of tools on PC and 
Unix platforms. For example, it used the 
Oracle 7 relational database and Sybase’s 
PowerBuilder development tools to build 
a new order-entry system “simply because 
that made the best sense for this particular 
application,” according to Altman. 

While Oracle 7 can handle First Image’s 
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large production database requirements, 
the company chose PowerBuilder for its 
rapid application development (RAD) ca- 
pabilities, such as live prototyping. “The 
trick is using the right tool for each proj- 
ect,” Altman says. “When we need a batch 
process to convert images from machine- 
readable to human-readable form, we use 
Micro Focus COBOL. Our developers are 
striving to achieve a high degree of reus- 
ability so that we don’t have to rewrite the 
code for each customer. We’ ve begun to 
implement better inventory management 
and code management practices, and we 
are considering Object COBOL for upcom- 
ing tasks,” he adds. 

Some companies choose to take an all- 
or-nothing approach to downsizing and 
client/server challenges, Altman concludes. 
They want to adopt brand-new tools and 
simply throw away all the old ones. “But 
don’t throw away your hammer just be- 
cause you think you have a good screw- 
driver,” he says. “For us, sticking with CO- 
BOL was a wise decision. It remains one 
of our core competencies.” № 


David W. Baum is a freelance business and 
technology writer based in Santa Barbara, 
California. You can reach him on the Inter- 
net at dwbaum@silcom.com or on BIX at 
editors (à bix.com. 


DXI5T 
“ |5"(14" VIEWABLE) TRINITRON® CRT 
• ON-SCREEN DISPLAY 
* COLOR CONTROL 
• $499 MSRP* 
• FREE COLORIFIC SOFTWARE** 


0ХІТІ 
© 17"(16.1" VIEWABLE) TRINITRON® CRT 
e DYNAMIC FOCUS 
© SCREEN GEOMETRY CONTROLS 
• $899 MSRP* 
« FREE COLORIFIC SOFTWARE** 


“Manufacturer's Suggested Retail Price. Actual end 
user price may vary. 

**Limited-time FREE Colorific Color Management 
software. Offer valid through April 30, 1996. 


LET THE EXPERIENCE BEGIN : 


MAG INNOVISION PROUDLY PRESENTS THE TECHNITRON™ SERIES OF HIGH PERFORMANCE MONITORS 
WITH COLORS SO BRILLIANT, THEY PROMISE TO GIVE THE MONITOR MARKET A JOLT. 

AS ONE OF THE LEADING MANUFACTURERS OF HIGH RESOLUTION MONITORS, MAG INNOVISION 
HAS WON NUMEROUS INDUSTRY AWARDS FOR ITS INNOVATIVE DESIGN, STATE-OF-THE-ART ENGI- 
NEERING AND UNCOMPROMISING QUALITY. OUR NEW TECHNITRON SERIES IS NO EXCEPTION. 

THE TECHNITRON SERIES FEATURES TRINITRON? CRTS FOR UNMATCHED COLORS. DIGI- 
TAL USER CONTROLS FOR SUPERIOR COMPATIBILITY AND FLEXIBILITY, AND CROSS PLATFORM 
CAPABILITY TO FIT EVERY APPLICATION, 

TO ASSURE THAT YOUR MAG INNOVISION MONITOR WILL SERVE YOU FOR YEARS TO COME, 
EVERY MONITOR COMES WITH A 3-YEAR LIMITED WARRANTY, WITH OPTIONAL EXTENDED SERVICE 
PLANS AVAILABLE, BACKED BY OUR AWARD WINNING SERVICE AND SUPPORT, MAG MONITORS ARE 
BUILT TO LAST. 
AS AN INTRODUCTORY OFFER**, EACH MONITOR IN THE TECHNITRON SERIES 
ALSO COMES WITH FREE COLORIFIC COLOR MANAGEMENT SOFTWARE SO THAT COLORS 
CAN BE ACCURATELY TRANSLATED TO THE PRINTED PAGE. 

WHETHER YOUR PLATFORM OF CHOICE IS WINDOWSS UNIX OR МАС” OS BASED, A MAG 
INNOVISION MONITOR WILL MEET YOUR REQUIREMENTS. FOR COMPLETE SPECIFICATIONS AND MORE 
INFORMATION ON OUR PRODUCTS AND PROGRAMS CALL 1-800-827-3998 EXT. 5. OR VISIT 
OUR HOME PAGE AT HTTP: //WWW.MAGINNOVISION.COM. WE'LL BE HAPPY TO PROVIDE YOU WITH 
THE INFORMATION YOU NEED TO MAKE THE RIGHT CHOICE. 

TECHNITRON. IT'S THE WAY COLORS ARE MEANT TO BE SEEN. 


2801 SOUTH YALE STREET. SANTA ANA. СА 92704 » TEL 1-800-827-3998 
OR 1-714-751-2008 “ FAX 1-714-751-5522 е MAGIC FAX-ON-DEMAND 1-714-751-0166 


© MAG INNOVISION CO., INC. ALL RIGHTS RESERVED. THE FOLLOWING ARE TRADEMARKS 
OF THEIR RESPECTIVE COMPANIES: COLORIFIC OF SONNETECH, LTD.; KODAK COLOR 
MANAGEMENT SOFTWARE OF EASTMAN KODAK COMPANY; TRINITRON OF SONY; WINDOWS 
OF MICROSOFT; MAC OS OF APPLE. ALL OTHER TRADEMARKS ARE THE PROPERTY OF 
THEIR RESPECTIVE OWNERS. SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


MAGE 


INNOVISION 


Circle 606 on Inquiry Card (RESELLERS: 607). 


StorageWorks" RAID is the fastest 


there is (up to 4,350 I/Os per second 


per controller), so it works better 


with Sun’s, HP’s and Storage ýk S | 


А t 
IBM's versions of UNIX? than their own storage 


does, Ала BYTE magazine says our NetWare and 


Windows МТ“ subsystems are flat-out tbe best 


performers. Also, we offer every 


la availability/reliability feature 


you can think of —hot-swap drives, bot spares, 
battery-backed read/writeback cache, multiple 
RAID level support, redundant power and 
cooling, etc., etc., and everytbing's fully modular 
(up to 42 drives per controller) and easy to get 
at. Our UNIX systems can have multiple 
controllers for dynamic-switching of RAID 
levels. So no matter who made the rest of 
your stuff, call 1-800-STORWORK or see us at 


TM 


http://www,storage. digital. com. 


digital 


WHATEVER ІТ TAKES?"  Yoz 7] get storage that waits for a 


response from your users, instead of the other шау around. 
Circle 609 on Inquiry Card. 


©1996 Digital Equipment Corporation. Digital, the DIGITAL logo, StorageWorks and the 
StorageWorks logo are trademarks and Whatever It Takes is а service mark of Digital 
Equipment Corp. UNIX is a registered trademark in the United States and other countries, 
licensed exclusively through X/Open Company, Ltd, Windows NT is a trademark of Microsoft 
Corp. All other products are trademarks or registered trademarks of their respective companies. 


hen you think of frightening places, your 
server closet probably isn’t one. But fear 
has many forms. Is that the ghost of main- 
frame database past? Is that the multiheaded 
API monster? Are those the four protocols of the apocalypse? 

Maybe that’s a bit silly, but programmers today face impossi- 
ble tasks: dealing with multiple APIs, making applications portable 
to any network, connecting to any database. All the “standards” 
that were supposed to make their lives easier didn’t. Instead, 
they must know the specifics of each one to create their applica- 
tions. Nobody has time for this mess. And that is what middleware 
is for: to make the muddle in the back room sufficiently abstract, 
which in turn enables real people to write applications for it. 

Middleware succeeds іп this task by providing five main ser- 
vices: hardware independence, interchangeability of key soft- 
ware components (e.g., DBMSes), network independence, op- 
erational savings (i.e., some middleware facilitates manual load 
balancing), and administrative savings (e.g., if you need to re- 
deploy a server piece to a different box, you can simply change 
its location in the middleware component). 

We zero in on cross-platform access to databases in this State 
of the Art. John R. Rymer tackles the task of defining middleware, 
and differentiating among products, in “The Muddle in the Mid- 
dle.” In *Middle(ware) Management,” Salvatore Salamone offers 
tips for anyone buying or implementing middleware solutions. Fi- 
nally, John Kador looks at where middleware may be heading in 
“The Ultimate Middleware.” His ideas may surprise you. 


Middieware Diversity 

The term middleware might refer to anything from your cere- 
bellum to the herds of wild electrons that are galloping along 
silicon mesas. To make it even more confusing—if that’s indeed 
possible—different areas of computing use the same term dif- 
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STATE OF THE ART 


What is it? Why is it? 
And how can you 
leverage its power? 


ferently. Here's a sampling of some other middleware technologies. 

A cottage industry is growing up around mobile and remote- 
access methodologies. The goal is to ease the strains of remote 
connection. Another example: telephony middleware. Systems— 
typically APIs for connecting telephone and data networks, and 
videoconferencing—are coming to you from industry heavy- 
weights and newcomers alike. 

Document management has its middleware, too. These APIs re- 
ceive documents from multiple sources, store them, and provide 
controlled access and editing services. 

It seems any difficult task is a target for middleware, even cre- 
ating graphics. Writing GUIs has never been easy—especially 
3-D GUIS, for frivolous games to serious business applications. 

No matter which part of the middleware world you're looking 
at, it is one segment of the software business that is growing ex- 
plosively. It also makes life easier for developers of all kinds of 
applications. So what's not to like about middleware? Nothing— 
except that name. Ш —Edmund X. DeJesus, Senior Editor 


The Muddle Middle(ware) The Ultimate 

in the Middle Management Middleware 

Defining middleware (finally ^ ^ Selecting, buying, and Where's middleware 

and classifying the many implementing middleware- heading? Hint: It involves 
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Call 1-800-707-5779 

to experience our new 
technology and to order 
the Andrea Anti-Noise® 


Computer Headset, 
ANC-100. 
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microphone 
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STATE OF THE ART 


THE MUDDLE IN THE MIDDLE 


Middleware’s everywhere as developers look for ways to streamline client/server systems 


JOHN R. RYMER 


ШЕ. | ГМ п 1: stuff that links 

clients and servers (helpful, but 
vague) 2: the slash in client/server (not 
helpful, but clever) 3: software to manage 
communications with databases (clearer, 
but do all client/server applications in- 
volve database transactions?). 

Such vague definitions of middleware 
are becoming a problem. Not for you? 
Think again. Because distributed-com- 
puting architectures affect nearly all com- 
mercial applications, middleware has be- 
come the key technology to build or buy. 
Your choice of middleware may be more 
important than your choice of OSes. It 
makes sense: You want developers to do 
their thing independently of hardware, and 
you want to simplify operations with a 
central point of administration. Corpora- 
tions should be striving to establish a 
strategic middleware platform to support 
their varied application needs now and 
through the millennium. Yet without a 
clear definition of terms, each new appli- 
cation project will result in the purchase of 
a new middleware platform. The conse- 
quence will be a variety of redundant, in- 
complete, and even contradictory products. 

Most organizations already have a mid- 
dleware muddle on their hands. Having 
purchased SQL middleware from database 
vendors in the early 1990s, many found 
disappointment in the limited scalability, 
performance, and range of functions these 
products offered. Organizations are re- 
peating this scenario by using new devel- 
opment tools (e.g., Forté and Open Envi- 
ronment’s Entera) without proper evaluation 
of the middleware those tools incorporate. 

The changing nature of middleware 
compounds this confusion. Middleware 
products are evolving from specialized 
system-level facilities to broad-based en- 
vironments supporting many types of ap- 
plications. Those low-level interfaces and 
protocols that only rocket-scientist net- 
work programmers could master are now 


SOR а ЫНТЫ 
oy he " "Dan я ir 
ал 


MINE 


ra m res EN pate 


9661 © ISSHOYVW OWOOVIO 


APRIL 1996 BYTE 67. 


марин и of Middleware 


i? ею | management, | 


1 | SQL optimization, others | 


о Coreservices | 


Name management, 
ә . security others 0 
Language | " oe 
г! _ Bindings 


Protocol services 


Protocols and 
_ formats 


Development Execution environment 


tools 


Middleware was once communications software only. However, today’s 
middleware includes development tools, an execution environment, and 
deployment facilities. Of these three components, the execution environment 
is typically the primary thrust of middleware. Deployment facilities and 
development tools are often either rudimentary or absent. 


turning into application-level products that 
mere mortals can navigate successfully. 
Middleware has evolved from products 
such as IBM’s APPC, an interface to the 
LU6.2 protocol, to today’s application- 
level products. Now, middleware is evolv- 
ing from products that perform only one 
function—such as remote SQL access—to 
those capable of many functions. 


Defining Middleware 
Can’t define middleware, but you know it 
when you see it? Pop-quiz time. Is Infor- 
mation Builders’ EDA/SQL middleware? 
OK, that one’s easy. What about Novell 
NetWare? Hmm. How about the Internet’s 
World Wide Web? Is that middleware? 
Well, maybe a definition wouldn’t hurt. 

Middleware is software that allows ele- 
ments of applications to interoperate across 
network links, despite differences in un- 
derlying communications protocols, sys- 
tem architectures, OSes, databases, and 
other application services. 

The key parts of this definition are “el- 
ements of applications,” “interoperate,” 
and “despite differences.” First, middle- 
ware isn’t meant specifically to link phys- 
ical clients and servers (that’s the job of 
connectivity protocols such as TCP/IP). 
Rather, middleware seeks to link the log- 
ical elements within applications. Second, 
the paramount goal of middleware is any- 
to-any interoperability. Application mod- 
ules interoperate using a variety of meth- 
ods, including file exchanges and sharing, 
shared databases, transactions, and remote 
procedure calls (RPCs). Third, middle- 
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ware shields applica- 
tions from diversity in 
the underlying envi- 
ronment. Middleware 
helps your applications 


Tools operate happily in any 
environment. 
Configuration i 
Console We can recognize 
Performance EDA/SQL in this def- 


SNMP inition. We also recog- 
nize messaging prod- 
ucts such as IBM’s 
MQsSeries transactional 
| middleware. However, 
| using this definition, 
we can also answer the 
question about Net- 
Ware. It is, in a way, 
middleware. NetWare 
can link logical applica- 
tion elements. It does so 
by supporting network 
file operations. No- 
vell's new Net2000 API initiative will also 
support database operations, transactions, 
and other modes of interaction. However, 
NetWare is still hardware-dependent, so 
it fails the test about overcoming differ- 
ences in underlying system architectures. 

We can, however, conclude that the 
Web is middleware. The Web isn't a pri- 
vate network technology—-at least not yet. 
But it provides the means to link applica- 
tion elements, supports file-based inter- 
operability, and is independent of under- 
lying platforms. That's one of its most 
popular features and one reason some think 
of the Web as the ultimate in middleware. 

Our definition will help us identify mid- 
dleware, but identifying is not enough. Af- 
ter all, EDA/SQL and the Web have sim- 
ilarities in intent and function but many 
differences in structure and intent. To be 
able to select the appropriate products, we 
need to dive a bit deeper into our definition 
of middleware and determine what spe- 
cific features distinguish one middleware 
product from another. 


Deployment 
facilities 


The Components of Middleware 

All middleware products have the same 
basic components. To understand those 
components, we'll tack on a sentence to 
the end of the basic definition of middle- 
ware that was introduced earlier: Middle- 
ware achieves its purposes by providing ap- 
plication-level protocols and formats, 
access to application services, support for 
one or more application models, and ad- 
ministrative facilities (see the figure “Сот- 
ponents of Middleware" above). 


Middleware products address all three 
phases of applications development: de- 
velopment, execution, and deployment (in- 
cluding management). Of course, most of 
us are interested in the execution environ- 
ment. Over the last several years, middle- 
ware has expanded in this area. 

In the early days, middleware was al- 
most totally communications software. For 
example, PeerLogic's Pipes platform, In- 
tersolv's recently acquired SequeLink, and 
Software AG's Entire Broker are almost 
pure communications products. Now, how- 
ever, the execution environment includes 
application services (e.g., transaction mon- 
itors, SQL optimization and routing, and 
database replication). The trend during the 
last year has been toward bundling: Ven- 
dors bundle communications and other 
products and integrate them with applica- 
tion services. 


Communications Services 

Still, middleware starts with communica- 
tions services. The communications pro- 
tocols and formats of middleware describe 
interactions among application compo- 
nents. By contrast, TCP/IP, Novell's 
IPX/SPX, and IBM's Systems Network 
Architecture (SNA) protocols are network 
transport protocols, not to be confused 
with middleware. Middleware communi- 
cations services do use these and other net- 
working protocols. Middleware provides 
three basic communications services: for- 
mats and protocols, protocol services, and 
control services. 

A format describes the structure of a 
message that will travel across the wire, 
including the syntax required to create that 
structure. A protocol defines the on-the- 
wire representation of the message. An 
RPC's format and protocol are different 
from a remote SQL access product's for- 
mat and protocol. The trend in middleware 
is toward supporting more than one pro- 
tocol and format within the same product. 

Protocol services add some useful fea- 
tures to basic communications. These can 
include marshaling and unmarshaling of 
messages, platform data-format transla- 
tions (e.g., big-endian and little-endian), 
message compression, transport protocol 
translation, and message encryption. 

Not all middleware products provide 
the same services. Marshaling and un- 
marshaling is a fundamental service, but 
the other ones are optional. Still, some of 
the protocol services, like compression or 
encryption, may be vital to your operation. 

Control services support one or more 


communications model or style of distrib- 
uted processing. Each model differs in the 
way it structures communications among 
the elements of applications. Control ser- 
vices provide the signaling protocols, 
queues, message binding, and other ser- 
vices required to support each communi- 
cations model. 


The 10 Communications Models 

There are 10 communications models that 
middleware control services support: data- 
gram, one-shot, query, asymmetric, and 
symmetric models, each in network-de- 
pendent and network-independent flavors 
(see the table at the right). A key charac- 
teristic of each model is the need for an 
immediately available network link. Net- 
work-independent models have message- 
queuing facilities that effectively allow 
postponing the completion of an interaction 
if no link is available. Benefits can include 
sharing of network resources and deferral 
of communications until low-cost hours. 

Each communications model specifies a 
style of interaction between two (or more) 
application elements. For example, the 
datagram is one-way: An application sends 
out a message without expecting any re- 
sponse. This model is useful for applica- 
tions that monitor devices, systems, and 
other applications. 

By contrast, in the one-shot model, an 
application issues a single request mes- 
sage and expects a single message back. 
For example, a formula and some values 
might go to a fast calculation server, and 
the result would return. 

The query model is similar to the one- 
shot model, except that the sender expects 
more than one response. For example, a 
database query triggers a chain of mes- 
sages bearing the results set. 

The asymmetric and symmetric mod- 
els can raise the throughput of messages by 
allowing applications to send and receive 
as swiftly as bandwidth availability per- 
mits. In asymmetric models, incoming and 
outgoing messages share a single com- 
munications channel, so the module can 
send or receive but not both at the same 
time. With symmetric models, incoming 
and outgoing messages have their own 
channels. Both models must track the con- 
text of a given interaction within a flurry of 
messages. 

What about synchronous and asyn- 
chronous communications? You should 
forget about them. At one time, they rep- 
resented a real distinction among middle- 
ware products. However, in recent years, 


The Muddle in the Middle 


vendors of so-called synchronous tech- 
nologies have added asynchronous capa- 
bilities to their products. Also, vendors of 
asynchronous products have added sup- 
port for synchronous modes of communi- 
cation. Therefore, this distinction has for 
the most part disappeared. 

Evaluating middleware using the 10 
communications models listed here is more 
productive. 


What's Your Name and Who Are You? 

The execution environment of middleware 
also includes core services. These support 
the operation of middleware products in 
several ways. 

The most important core services are 
logical name management and security. 
Name-management services, often called 
directories, map the logical names of ap- 
plication modules to their physical ad- 
dresses in the environment. Security ser- 
vices contro! access to application modules. 
For example, the Open Software Founda- 
tion's (OSF) Distributed Computing En- 
vironment (DCE) contains naming and di- 
rectory services and a security service. 

Other core services include distributed 
memory management, gateways to exter- 
nal systems, and server-to-server commu- 
nications services that can segment large 
environments into domains. 

The trend is to let 
the user choose those 
core services needed 
rather than bundle 
them with a product. 
For example, Open 
Horizon's Connection 
lets the user choose 
from among several se- 
curity and directory 
products. So does En- 
tire Broker. Both prod- 
ucts use available APIs 
to directory and secu- 
rity to give the user a 
choice. 


COMMUNICATIONS 
MODELS 
- 


Applications with 
Personality 

The execution envi- 
ronment also includes 
application services 
that support the guts of 
application functions, 
such as SQL database 
access, transaction pro- 
cessing, E-mail distri- 
bution, work flow, and 
document manage- 
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ment. Application services give middle- 
ware a personality stamp that users rec- 
ognize (e.g., submitting a customer order 
or confirming inventory). 

Middleware today offers 10 such per- 
sonalities, which we call application mod- 
els (see the table on page 70). The appli- : 
cation models appear in order from the 
most concrete, at the top, to the most ab- 
stract, at the bottom. 

Store-and-forward and publish-and-sub- 
scribe are models that users will probably 
recognize. Store-and-forward is the basis 
for E-mail. Publish-and-subscribe is an 
up-and-coming model used in systems in- 
tegration. The two models are related. The 
difference: In the subscribe half of pub- 
lish-and-subscribe, application modules 
"pull" data in from other modules. In store- 
and-forward (and the publish half of pub- 
lish-and-subscribe), modules solely push 
data out to the environment. 

Work flow is also a model that users 
readily recognize. Work flow employs 
conditions—and satisfaction of condi- 
tions—to route information and responsi- 
bility from one application to another. 

Distributed transactions handle a data- 
base update using the customary two-phase 
commit protocol to complete the task. 

Remote file access is a familiar task, 
something users do every day. The same is 


MIDDLEWARE COMMUNICATIONS MODELS 


Ten communications models that middleware supports, with sample 
applications for each. 


NETWORK-DEPENDENT NETWORK-INDEPENDENT 
EXAMPLES EXAMPLES 


‘Network device Paging system 
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Network-based -File transfer 


caiculation server 


LAN-based database Web search 
query 


Web-based publishing 


call center application 


High-throughput Web 
publishing application 
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becoming true of remote database access, 
though many users have little experience 
with it. Data warehousing will introduce 
remote database access to many users. 

The last five models are probably all 
mysterious to the average user but are fa- 
miliar—and helpful—to applications de- 
velopers. Distributed object interaction 
and access to remote functions are closely 
related. While the developer employs an 
object-oriented design with distributed ob- 
jects, he or she uses good old subroutines 
with remote function access. 

Distributed database management and 
database replication are both used for syn- 
chronizing distributed data. However, in 
distributed database management, the de- 
veloper creates a single logical view of 
distributed databases. In database replica- 
tion, the developer synchronizes multiple 
copies of one database. 

In the distribution-of-display model, the 
developer employs a terminal data stream 
to create a remote representation of a host- 
based application’s presentation functions. 
It’s just like being there. 

What? No messaging? Nope: We don’t 
include it because this term (like synchro- 
nous and asynchronous) has become too 
vague to be useful in distinguishing mid- 
dleware products. 

In a “one from column A, one from col- 
umn B” style, messaging products gener- 
ally implement the store-and-forward ap- 
plication model using the one-shot/net- 
work-dependent communications model. 
By using the 10 application models and 
the 10 communications models in this way, 
you can reveal any middleware product’s 
true nature. 

Middleware support for applications de- 
velopment ranges from full-blown devel- 
opment environments to naked APIs. That 
support will determine how transparent 
distributed computing will be to applica- 
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tions developers. Usually, 
APIs will force developers 
to master message binding, 
memory management, and 
other mechanics of distrib- 
uted processing. Interface 
definition languages (IDLs) 
hide some of these me- 
chanics. Object request bro- 
kers (ORBs) such as IBM’s 
SOMobjects, Sun’s NEO, 
and Iona's Orbix automate 
message binding. IDLs 
conceal the underlying me- 
chanics of distributed pro- 
cessing, not the fact that ap- 
plication components are 
on a network. 


Multi in the Middle 

Until recently, a middle- 
ware product would offer 
just one application model. 
DCE gave users the remote 
function access model, but 
not remote SQL access. Or- 
acle’s SOL*Net supported 
remote database access, but 
not database replication or 
distribution of display. With 


10 APPLICATION MODELS OF MIDDLEWARE 


The 10 application models of middleware, arranged from the most 
concrete (at the top) to the most abstract, from a user perspective. 


_ Store-and-forward/publish-and-subscribe 


Directs message to recipient either by pushing data out (store-and-forward and 
publish) or by pulling it in ben. 


‘Work flow 
Directs message to recipients according to either conditions or у policies. 


Distributed transactions 


Manages simultaneous updates to тире da databases under transaction control. 


| Remote file access | 
Redirects file requests across a network. 


| Remote database access 

Transmits SQL requests across network to servers. 
Distributed object interaction | 

Supports messaging between objects across a network 


Access to remote functions | 
Redirects program call to a function across a network. 


Distributed database management 
Maintains a single local database across multiple physical databases. 


Database replication 
Synchronizes copies of a single database. 


Distribution of display 


Makes presentation functions of an application available to a remote client. 
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single-function middleware, each new ap- 
plication might need a new middleware 
product. The result: middleware hell for 
corporate technology planners. Multiple 
products mean high support costs and low 
leverage of technology investments. 

This began to change about two years 
ago, with the introduction of multifunc- 
tion middleware products. The first was 
the TransAccess product line from Net- 
wise. Netwise was a leading RPC envi- 
ronment vendor and specialized in link- 
ing LANs and PCs to CICS and mainframe 
COBOL programs. In 1994, Netwise added 
a SQL-access product built on top of its 

ВРС. The result: support for 
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More recently, the EDA/ 
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tinue. Software vendors will 
start competing on combina- 


tions of functions. Multifunction middle- 
ware is good news for user organizations 
because it promotes leverage. Now, users 
can benefit from a single middleware en- 
vironment that supports a variety of ap- 
plication models. 


Don’t Diddle with the Middle 

Another factor that may be contributing 
to the confusion about middleware is the 
specialization inherent in the very struc- 
ture of corporate IS organizations: Data- 
base administrators think about SQL. De- 
velopers concentrate on tools. Deployment 
specialists work with network and admin- 
istration systems. Yet middleware cuts 
across all these specialties, demanding new 
coordination of specialists. 

To foster this cooperation, IS organiza- 
tions must find a common ground for their 
specialists on middleware. Agreeing on 
terminology is helpful. Examining the spe- 
cific components of middleware ensures 
that consideration and comparison of new 
products will be rational and based on fact, 
not vagueness. № 


John R. Rymer is vice president and senior 
analyst at Giga Information Group (Cam- 
bridge, MA). You can reach him on-line at 
jrymer@ gigasd.com. 
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Don’t panic! Middleware tips from the experienced can smooth over a project’s bumps. 


SALVATORE SALAMONE 


t’s Monday morning. You arrive at the 

office, check your E-mail, and look over 
your to-do list for the week. There it is, 
staring you right in the face, the top item 
on your list: Implement middleware. Gulp. 

If that’s truly the top item on your list, 
you had better block out a substantial 
amount of time. While you're at it, block 
out a lot of time for your staff, too. Mid- 
dleware projects are complex and labor- 
intensive, according to industry analysts 
and managers who have gone through mid- 
dleware-implementation projects. Like any 
other application of technology to a prob- 
lem, companies justify the expense of such 
a project claiming they will recoup their 
costs over time. 

The key to a successful middleware im- 
plementation is keeping these costs down. 
How do you do that? That's the $64 mil- 
lion question these days. Because there 
are no shrink-wrapped middleware solu- 
tions and because middleware covers a 
broad range of technologies, there's no 
simple answer. However, following some 
general guidelines should help you com- 
plete a middleware project successfully. 


Changing Times 
Middleware should do several things. First, 
it provides a way to get data from one 
place (say, a mainframe-based database) to 
another (say, a PC-based office applica- 
tion). Second, it should mask the differ- 
ences between OSes, platforms, and net- 
work protocols. Third, it should conceal 
the complexity of the network transport 
process from the applications developer. 
That's the theory. However, when un- 
dertaking a middleware project, what com- 
panies face is a slew of acronyms in a 
rapidly changing market. Adding to the 
problem is a lack of standards. Perhaps 
even more troubling, you'll find very few 
skilled programmers with breadth and 
depth of knowledge about the variety of 
tools and technologies. continued 
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Large companies often employ dozens 
of applications, a handful of desktop plat- 
forms and OSes, and numerous database 
systems (many customer-written), running 
on a range of hosts. The idea that a simple 
piece of software can somehow tie all these 
disparate systems together (at the appli- 
cation layer, no less) is obviously absurd. 


Middleware Goals 

First, it's good to set some realistic goals 
before undertaking a middleware imple- 
mentation. Understand at once: Middle- 
ware is an evolving technology. 

We have moved beyond the original 
client/server notion of one client forever 
wedded to the same server. It used to be a 
one-to-one implementation—getting data 
from a DB2 database application running 
on an IBM mainframe into Excel spread- 
sheet cells on a user's Windows PC, for 
example. Today, as we move toward a 
more distributed computing environment, 
it’s more likely that a client will need to 
connect to multiple servers and hosts. 

At the same time, there's a more mixed 
client environment. In the recent past, it 
was common for all nodes on a network to 
be identical (e.g., PCs all running DOS). 
Today, you are likely to find several plat- 
forms, including Macs, PowerPCs, PCs, 
and RISC-based workstations. Even if you 
have only a single hardware platform, you 
may be dealing with two or three OSes 


Tiering Up the Corporation 


Clients 
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(e.g., DOS, Windows 3.x, and Windows 
95 on PCs). 


Multitier Middleware 

Second, the business applications at the 
heart of a middleware project are becom- 
ing more complicated. In the past, com- 
panies might have been content with access 
to data—period. Today, access is a given, 
a starting point. Companies want decision- 
support systems and advanced data-mining 
capabilities that squeeze more useful in- 
formation out of the mountains of data re- 
siding on their hosts and servers. 

Because of these changes, there has 
been a major paradigm shift in the way 
we use middleware. In the single-client- 
to-single-server days, you might use re- 
mote procedure calls (RPCs) from the 
client to the server. That portion of the 
middleware responsible for handling the 
transaction would reside on the client and 
the server. Such a system is called a two- 
tier middleware implementation. 

Today, however, it is more common to 
see three- or even four-tier middleware 
implementations where intermediate 
servers also run рай of a middleware pro- 
gram’s code (see the figure “Tiering Up 
the Corporation” below). The move to a 
multitier architecture addresses two im- 
portant issues facing middleware imple- 
menters today: complexity and scalability. 

In the past, you may have used a single 
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SIX STEPS TO 
MIDDLEWARE SUCCESS 


Set realistic goals. 


Use a multitier architecture. 


Use a thin client. 


Centralize tasks on the server as much 
as possible. 


Bring a wide circle of developers into the 
planning process. 


Make a detailed cost analysis—the final 
total will be mostly labor costs. 


middleware technology, RPCs, for exam- 
ple. Today, it is likely you will need mul- 
tiple modes of operation within a single 
architecture. This adds complexity to the 
design of a middleware system. 

For example, consider a transaction 
where a customer makes a withdrawal at a 
bank’s branch office. The withdrawal 
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Terminal velocity minus sticker shock. 


For high performance without 5615 high prices, size up the new Raptor Reflex Windows NT Workstation. 


In an independent test for rendering performance, Raptor Reflex with Alpha 21164 366MHz rendered 
over twice as fast as SGI Indigo 2 Extreme 250 MHz. And Raptor Reflex costs thousands less. 


What's more, Raptor Reflex has DeskStation’s renowned flexibility. You can customize or upgrade with 
interchangeable CPU modules, from MIPS В4600 to Alpha 21164 EV56 running at 400MHz. Plus, there 
are new features like six full-length PCI slots, an integrated fast/wide SCSI controller and extra high 
speed serial ports. Raptor Reflex is also certified for Softimage |30. 


All of which means Raptor Reflex is perfect for 3D graphics, animation, multimedia, CAD/CAM/CAE and 
: other demanding applications. It's simple. With SGI, you're buying the name. With DeskStation 
ALPHA | Technology, you're getting the system you need. 
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For a Raptor Reflex dealer near you, call 800-793-3375. 
e-mail: sales@dti.com web site: http://www.dti.com 
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MIDDLEWARE SOLUTION FINDER 


TASK TO COMPLETE APPROPRIATE MIDDLEWARE SOLUTION 


WHY THIS WORKS THINGS TO CONSIDER EXAMPLES OF PRODUCTS 


Task1  — es  -- x in i- 7 а. 

Develop distributed SQL/remote procedure calls A common solution. Many RPCs work best in simple setups ЕРА (Information 

client/server database — (RPCs). products available. Good way but often lack the flexibility Builders), 

application. to partition large C applications. developers need for complex DataDirect and SmartData 
client/server environments. (Intersolv) 


Connect widely Message-oriented 
dispersed applications. middleware (MOM). 


transaction processing monitors. 
(OLTP) application. 


might involve a SQL query against а cus- 
tomer's balance. Middleware may have to 
interpret the syntactical differences be- 
tween the SQL queries on the front-end 
and back-end systems. 


Develop on-line Transaction processing (TP) 


The nature of MOM means Implementing a MOM-based X*IPC (Momentum 


applications that send messages solution requires that a developer Software), 
are not blocked while waiting have a higher level of Pipes (PeerLogic) 
for a response. sophistication compared to 

HPC solutions. 
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TP monitors provide message- Standards for distributed Tuxedo (Novell), 


queuing transaction features, TP monitors are still evolving. CICS (IBM) 


load balancing, and backup 
and recovery services. 


Next, you need to make the actual with- 
drawal and must update the customer's 
account balance. You might do this using 
RPCs and a transaction monitor, which 
are well suited for such transactions. 


Then, you might want to replicate the 
transaction to databases that are not on- 
line transaction processing (OLTP)—-say, 
your decision-support system—which 
might not be available at the moment. To 
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make the guaranteed modification would 
require a method such as that afforded by 
message-oriented middleware (MOM). 


Skinny Clients 

A third consideration pertains to the client 
hardware. One philosophy on performing 
all these application functions is to load 
the client up with the various stub pro- 
grams required. However, industry senti- 
ment is inclining more toward a thin-client 
approach to middleware—the client has 
the minimum amount of code possible, 
and the intermediate servers handle many 
of the tasks. 

The thin-client approach is gaining favor 
because it centralizes the complexity of a 
middleware application to a few servers 
that an IS staff can easily access. Addi- 
tionally, the thin-client approach is better 
suited to large-scale deployment of mid- 
dleware applications. Consider ап appli- 
cation that changes frequent! y—an order- 
entry system for a company with seasonal 
merchandise or a tax-preparation system, 
for example. 
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With fat-client implementations, the 
client does most of the processing. Typi- 
cally, a client will send a request for data 
using such common techniques as a SQL 
query or an Open Database Connectivity 
(ODBC) driver. The server returns the data 
requested, and the client does something 
clever with the data. 

On the surface, this approach makes 
sense. Typically, you have clients with 
much processing power. Also, you have 
many users, perhaps hundreds of them, 
querying a single server. It makes sense 
not to burden the server with any addi- 
tional tasks beyond data manipulation and 
processing SQL requests. 

Still, there’s a problem with such an ap- 
proach to client applications design when 
the number of users grows. If you design 
most of the business logic into the front- 
end application that runs on the client, you 
will need to change the software on every 
client whenever there’s a change in the 
business application (e.g., when the new 
season’s products roll out or when they 
pass new tax laws). Software changes may 


even require souping up the client hard- 
ware with more memory or hard drive 
space. Updating every client is time-con- 
suming, and the time required to perform 
this task grows as the number of clients 
grows—especially when you’re dealing 
with geographically dispersed and mobile 
clients. 

One way around this issue is to split the 
program logic between the client and an in- 
termediate server (a la the three-tier ar- 
chitecture) so that the part of the applica- 
tion that changes resides on the server. In 
that way, changes are easier to manage. 


Servers Beef Up 

Our fourth point relates to the server side 
of the equation. A thin-client approach 
means the intermediate servers in a multi- 
tier middleware implementation must do 
more. Moving tasks to centralized servers 
has several advantages. 

For one thing, you can give your users 
access to higher-powered functions than 
they would ever have using a two-tier sys- 
tem. For example, a sales manager might 
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Talk about the write stuff. The Hewlett-Packard® LaserJet 5P printer delivers high resolution 
at a low cost. Laser-quick. Wired or wireless. It handles all your business like nobody’s 


business, thanks to its Motorola Coldfire" MCF5102 embedded chip. From the last word 


in printers to the latest video conferencing system, Motorola powers innovative solutions that enable your success. 


Visit us at http://www.motorola-powered.com/ or call 1-800-521-6274 (Ref. #296). 
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need to find out who the top five buyers are 
for the last quarter. A common way to ac- 
complish this task is to have the PC send a 
query to the customer database requesting 
a list of the buyers’ names and the amount 
each one spent in each quarter. After re- 
ceiving this information, the client must 
calculate the total sales for the year and 
sort the data to come up with the top five 
spenders. 

However, if your end users are running 
older PCs, they may not have the process- 
ing power or memory to carry out such a 
task. This is a simple example, but many 


applications require more data manipula- 
tion than a desktop—any desktop—can 
handle. For instance, you might need to 
join two large tables from different data- 
bases—a Microsoft SQL Server table on 
Windows NT and an Oracle database table 
on a Unix server, for example—to get at 
the information needed for a decision. 
With a three-tier approach, you could 
design the system so that an intermediate 
server handles much of the heavy lifting. 
Such an approach has some practical busi- 
ness implications. You can make changes 
to an application quickly because it resides 
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on only a single server and not on every 
client in the organization. Furthermore, 
you do not have to make changes on the 
system running the database (i.e., you do 
not need to rewrite custom applications 
running on mainframes). 

Off-loading tasks from clients can also 
improve system performance by lightening 
the load on the network. You can, for ex- 
ample, reduce the number of times that 
large database files must pass over the net- 
work for processing by a client. Instead, 
you can pass these files to an intermediate 
server that processes the data and passes 
only the results to a client. That lets you 
optimize a network’s design so that large 
files pass only between servers and hosts. 
So, you can, for instance, design the net- 
work so the servers link over a high-speed 
backbone and clients remain on a lower- 
speed network, such as a 4-Mbps Token 
Ring or 10Вазе-Т Ethernet LAN. 

That said, you can probably still imag- 
ine a scenario where you would want a fat 
client—say, when you have hundreds of 
users hitting a single server with some 
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compute-intensive decision-support query. 
Then you might want fat clients that logged 
in, cached data, and left the back end alone 
as much as possible for the rest of the day. 


Mapping Success 

The fifth point hinges on planning. With 
any middleware implementation, there are 
several logical steps to undertake (see “Six 
Steps to Middleware Success” on page 
72), including such things as settling on a 
middleware technology and developing a 
pilot project. 

Who should be in the planning process? 
Almost everybody. The approach that 
seems to work best when evaluating mid- 
dleware is to form a team that includes the 
applications developers who will be using 
the middleware, the networking folks who 
must provide the infrastructure the appli- 
cations will ride on, and, of course, the 
end users of the applications developed 
using middleware. 

The final consideration? Cash, of course. 
Even with good planning, implementing 
middleware requires a substantial com- 
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mitment of money. Because there are so 
many variations when it comes to imple- 
menting a middleware solution, getting 
firm cost numbers that would apply to 
every situation is difficult. 

Ford, one of the major automobile mak- 
ers, estimates that implementing a mid- 
dleware project costs between $150,000 
and $200,000 per application. Of that 
amount, only 20 percent is for the actual 
product. The other 80 percent is for the la- 
bor of the developers. 

Adding to the cost of implementing 
middleware is the cost of training. You'll 
find few workers with breadth and depth of 
knowledge across all middleware tech- 
nologies to carry out a middleware imple- 
mentation on their own. 

Once a project finishes, you’ll have to 
budget money for staffers to administer 
the middleware. Administering a middle- 
ware application is not trivial, yet most 
companies have no idea how much to bud- 
get when they are developing their imple- 
mentation plans. 

“When most users look at middleware, 


they typically underestimate the where- 
withal it takes to effectively manage a mid- 
dleware application,” says John G. Senor 
Ш, vice president of the EDA Division of 
Information Builders. ““There’s no free 
lunch. Middleware requires a degree of 
administration like any other system soft- 
ware." Senor says a good rule of thumb is 
that it takes the same number of people to 
administer middleware as it does to ad- 
minister a database. 

The best advice? Set realistic goals for 
a middleware project. Remember that mid- 
dleware still doesn't handle everything. 
Even the most elegant solutions cannot 
deal with every client platform, OS, ap- 
plication, and flavor of back-end system 
and applications. At least now you have 
one less reason to cringe when you scan 
your to-do list. M 


Salvatore Salamone is a BYTE news editor 


based in New York and author of Reducing 
the Cost of LAN Ownership (Van Nostrand 
Reinhold, 1995). You can reach him on the 
Internet or ВХ at ssalamone Q bix.com. 
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Each year, the illegal use of software 
consumes nearly 50% of your potential 
revenues. With the flames of piracy 


Software Develop ers: eating away at your profits, can you 


afford not to protect your software? 


Software Obtained Illegally, by region, 1993 vs. 1994 
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Pr ofits | ғ HASP® is widely acclaimed as the 

4 е 5 world's most advanced software 

Th protection solution. Since 1984, 

thousands of leading developers have 
used nearly two million 
HASP keys to à 
protect billions 
of dollars worth 4 
of software. 
Why? Because "Si 
HASP’s security, 
reliability, and 
ease-of-use led them to a 
simple conclusion: HASP is the most 
effective software protection system 
available. 


Total for 1994: Source: BSA 
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ІНЕ ULTIMATE MIDDLEWARE 


The Internet and the World Wide Web may be all the middleware you need 


JOHN KADOR 


МЫ" future is there to being in the 
middle, especially when all the 
action and all the perceived value sit on 
either end? Not much. Right now, mid- 
dleware serves an indispensable—and 
growing—role in enabling distributed 
computing. It controls and manages the 
flow of information between clients and 
servers on different platforms. 

Within a few years, however, the In- 
ternet will squeeze this market segment. 
Middleware will fall victim to merciless 
demands that the boundaries between desk- 
tops and information vanish. When the In- 
ternet becomes the primary vehicle for en- 
terprises to deliver traditional and new 
corporate applications to end users, adios 
to much of the middleware we depend on. 


Steering the Middle Course 

How ironic that the very indispensability of 
middleware guarantees its demise as a 
niche technology. That's the paradox of 
middleware: The better a middleware so- 
lution gets, the more invisible it becomes 
and the easier to swap for another varia- 
tion. For middleware to succeed as a niche 
technology, it must call attention to itself. 
Yet calling attention to itself erodes its ul- 
timate value. How inconvenient for mid- 
dleware marketers, who, after all, must 
play a variation of the theme: "Buy us; 
you'll never know we exist." 

Also, because middleware is constantly 
in a state of flux, it's hard to judge just 
where an application stops and the mid- 
dleware begins. Thus, developers and users 
alike tend to project their frustrations and 
disappointments onto middleware. 

*Some developers think of middleware 
as an ex post facto solution to design prob- 
lems," says Peter Burris, director of Open 
Computing and Server Strategies at the 
Meta Group (Stamford, CT). “People ac- 
tually believe they can relax systems or 
database design because middleware will 
clean up after the fact." Middleware won't 
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Before Middleware 


Multidatabase server environment 


“Ға! client, expensive desktops 
« Different APIs and behaviors 


• Applications must integrate 
results from each database 


И. 


• Manual database navigation 


= О * Application coordinates 
— remote resources 


Before middleware, developers had to write code to access each back-end database/platform combination. 
Client systems had to be powerful (i.e., expensive) enough to handle front-end processing. 


| Today's Middleware 


Desktop client 


ee oe sm 
грен : = 


* Thin, inexpensive client 


е One АРІ, language, 
and behavior 


• Language and behavior 


resolution 


• Integrates database 


operations 


Multidatabase server environment 


* Offloads system services 


from client 


With today's middleware, developers write to standard APIs. Client systems, freed from heavy-duty 


processing, can be more modest (and inexpensive]. 


mask bad design. Substandard applica- 
tions design will just become worse with a 
layer of middleware. 

The temptation is to chuck middle- 
ware—but it makes everyone's life so 
much easier. If only there were some le- 
gitimate alternative. 


The Web's Middle Ground 

Many see the World Wide Web as that al- 
ternative. As the Internet becomes the plat- 
form of choice for day-to-day electronic 
business, it is likely that the Web will qui- 
etly assume most of the services now iden- 
tified as middleware. 

Think about it. Middleware aspires— 
with varying levels of success—to open- 
ness (interoperating across heterogeneous 
domains), scalability (without loss of func- 


` 
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tion or performance), and integrity (data 
security plus auditability). The Internet al- 
ready offers these features, without the 
added management and development bur- 
den of traditional middleware solutions. 
Also, the Web has a far better claim of 
transparency to users than middleware has. 

Companies are also discovering that the 
Web offers a workable platform to deliver 
strategic applications to end users—both 
known and unknown. Web-based appli- 
cations enable widespread connections be- 
tween externally accessible Web sites and 
internal systems. 

When Federal Express connected its 
package-tracking system to a publicly ac- 
cessible Web page, its proprietary inter- 
nal application metamorphosed into a 
Web-based customer contact system. At 


* One language, one behavior 
* Automated database navigation 
• International standard SQL 


the front end, at least, mid- 
dleware is nowhere to be 
= found as companies begin 
using the Web to deliver in- 
| creasingly robust and secure 
applications to users’ off- 
the-shelf browsers. 

Dozens of vendors, from 
Apple to Sun Microsys- 
tems, are embedding Inter- 
net access in their OSes. By 
doing so, they are creating 
an environment where indi- 
vidual users can have ap- 
| plications with parts on their 
desktops, on networks, 
and—soon—anywhere on 
the Internet. 

An even larger opportu- 
nity than the Internet is the 
intranet—the use of the In- 
ternet within an enterprise. 
Such private networks, iso- 
lated from the public net- 
work, empower an organi- 
zation’s working groups 
| with unprecedented flexibil- 
ity. Because you can con- 
| trol and secure applications 
| more readily than on the In- 
ternet, intranets are ideal de- 
livery vehicles for new ap- 
plications (see the text box 
“Rejecting Middleware” on 
page 81). 

The Web will not elimi- 
| nate all need for middle- 
ware. In fact, it may create 
the need for a new class of 
object-oriented middleware. 
But the technology will in- 
tegrate tightly and hide it- 
self from users increasingly hostile to pro- 
prietary limitations. 

“Companies with multiple, disparate, 
and heterogeneous data sources resist pro- 
prietary solutions because proprietary mid- 
dleware interfaces complicate data access 
and maintenance," says Shaku Atre, pres- 
ident of Atre Associates (Port Chester, 
NY). Economic pressures will likely push 
middleware further down the information- 
pipeline chain until it falls off the back 
end, unnoticed and unmourned by most. 


How the Web Does Middleware 

Users want middleware to deliver seamless 
data access across multiple platforms. The 
Web offers just this type of far-reaching 
connectivity. As the industry, including 
Microsoft and IBM, standardizes on Sun's 


Java cross-platform programming lan- 
guage, users will begin to enjoy new Web 
applications without middleware anxiety. 
With these services, programmers can 
write an application to a common API 
without worrying about the platform, other 
tool sets, or back-end databases. 

The glue that may bind this new class of 
Web applications is, ironically, a kind of 
middleware itself: the Object Management 
Group’s (OMG) Common Object Request 
Broker Architecture (CORBA) 2.0. This 


The Ultimate Middleware 


technology offers developers their best 
hope to bridge multiple languages and 
OSes on the Web. Designing Web appli- 
cations on CORBA’s communications pro- 
tocol makes dynamic applications possible. 
Contrast this with static Hypertext Markup 
Language (HTML) pages on the Web. 
Robust object management is one key to 
success for these dynamic Web applica- 
tions. Object request brokers (ORBs) are 
the messaging middleware by which ob- 
jects in heterogeneous distributed envi- 


ronments make and receive requests and 
responses transparently. The OMG’s In- 
ternet Interoperable ORB Protocol (ПОР) 
puts any required middleware where it be- 
longs: out of sight and out of mind. 
Another benefit of applets constructed 
under the ПОР paradigm is that аррИса- 
tions would bypass the Common Gateway 
Interface (CGI) or HTTP used in most 
Web applications communications. This 
bypass is desirable because it would elim- 
inate an entire software layer and its 


Шы; University rejected 
Ж. traditional middleware so- 
lution when it deployed a 
ғ statewide client/server fi- 
nancial- -information system 
ү отоп ће university's eight- 
_ campus system (see the fig- 
ure: below). |t features an 
_ electronic-transaction sys- 
tem, with secure electronic 

routing and approval. 
The university decided 
. that the middleware prob- 
lems found with traditional 
database front ends were 
just not worth the hassle. 
"Client/server computing is 
complicated enough as it 
is," says Barry Walsh, as- 
sociate director of Financial 
Management Support. "We 
became disenchanted with 
the middleware i issues. The 
middleware became a huge 

hurdle." Кж, 

The university now has а 
World Wide Web-based 
. data-access, retrieval, and 
. analysis system using no 
proprietary middleware. In- 
stead, a Netscape Naviga- 
tor front end supports Mi- 
crosoft's Word and Excel 
going directly against Sybase 
data. The access method is 
in SybPerl (Sybase's dialect 
of the Perl scripting lan- 
guage) and Common Gate- 

_ way Interface (CGI). 
. ТИВ айетабуе has tumed 


out to be a cleaner imple- 
mentation than middleware 
threatened to be. First, ac- 
cording to Walsh, develop- 
ing the application without 
resolving proprietary mid- 
dleware issues is faster. 

More important to the uni- 
versity than speed, however, 
are the significant training 
and logistical support bene- 
fits of any application using 
the Web. "The world is edu- 
cating people in the use of 
Netscape, so | don't have 
to," Walsh adds. 

in addition, the Web so- 
lution is cheaper. Outfitting 
more than a thousand users 
with proprietary middleware 
would cost $75 to $150 a 
pop. 

The university also avoids 
a major headache: software 
distribution. The services of 


the Web make it ideal to dis- 
tribute new versions of the fi- 
nancial-information system. 
Yet by far the biggest ben- 
efit is that the Web delivers 
information in a form that 
users can immediately use: 
rows and columns. More 
than 90 percent of what 
users request ends up in Ex- 
cel spreadsheets. "That 
fact, more than anything 
else, pointed us toward the 
Web," Walsh recalls. “Our 
users didn't want table join- 
ing to yield all that denor- 
malized data. All middleware 
implementations require ex- 
tra steps to get data into 
spreadsheet form." 


The Web-based decision-. 


support system lets the uni- 
versity's financial analysts 
construct their queries by se- 
lecting fields and then click- 


Indiana University WWW-Based Decision-Support System 
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ing on the query icon. *The | 


next thing they see is the re- | 
sult of their query populat- 


ing the Excel spreadsheet, 
complete with column head- 
ings. They can start work 
right away analyzing the lines ^ 
formation. Users think it’s | 
fantastic,” Walsh says. —.. 
What about the molasses 
performance of the Web? 
“Performance is a matter of 
perception and expectation,” А 
says Walsh. First, users ex- 
pect the slow response typ- 
ical of Web applications. 
Second, because the sys- 
tem removes layers of mid- 
dleware, the actual perfor- | 
mance is decent. “Combine 
the low expectation with the — 
real performance, and you 
have a perceived [e ‚| 
mance that is pretty good, PE 
he 355. | 
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The Web server turns HTML-based forms from the Web Client into SQL queries that it then aims at the correct database 
server, The Web server formats the data returning from the database. The Web client browser calls up appropriate 
"viewers" (е.=., spreadsheets). 


APRIL 1996 BYTE 81 


Distribute 
Cand C++ 
АРІ Fast! 


— NH 


“Client/server made easy" 


Slasbes development time 
of distributed applications 
with "breaktbrougb"" 
third generation 
RPC technology. 


* BYTE Magazine | 
** Patricia Seybold Group 


Git м 
e “00-09-8995 ғ 
* Ерке ` 


Distribute any № 
database, compute- 
engine, or device АР! 
Rapid prototyping of distributed 
architectures 

Generates clean readable 
commented 'C' code 

Supports complex 'C' data 
structures 

Generates Windows DLLs for VB, 
PB, and Delphi 

Supports 20+ TCP/IP stacks 
Allows asynchronous and 
synchronous processing 

Full SPX/IPX for Windows, NT, and 
Я NetWare (NLMs) 

| * 100% ONC/RPC compliant 

| * No per-user royalties 


Win/Win95 
10096 Winsock 


UNIX 
SUN, HP IBM, DEC, SCO 


NT 
Multithreaded 
25 platforms Winsock 2.0 


| MAC ҮМ5 
68K & PPC VAX & Alpha 


\ NobleNet 


Tel: 508-460-8222 Fax: 508-460-3456. 
hitp://www.noblenet.com 
Email: salas@noblanet.com 


337 Tumpike Road, Southboro, Massachusetts 01772 


Circle 76 on Inquiry Card. 


resulting performance 
overhead. 

Instead, the applet 
would talk with the server 
by way of IIOP, a proto- | 
col more capable than CGI 
in many ways. For exam- 
ple, under IIOP, a program 
session can stay open be- 
tween calls. CGI must 
open and close a session 
with each call. 

In addition, CGI limits | 
the kinds of information 
that can pass on the net- EDA/SQL 
work. For instance, CGI middleware. 
does not support direct 
transmission of floating- 


adopts it for 
distributed- 
computing 
strategy. 


Sybase 
client/server 
architecture 
introduced. 


Netwise 


point data, according to I sia 
Suresh Challa, vice presi- RPC and 
dent of business develop- remote SQL 
ment at PostModern Com- ose 
puting Technologies. The 


Microsoft 
buys 
Netwise. 


CGI protocol requires con- 
verting floating-point 
numbers into strings be- 
fore transmitting and con- 
verting back to floating- 
point numbers at the other end. ПОР 
eliminates this unnecessary conversion 
and gains a performance boost, too, he 
says. 

Tools such as PostModern Computing’s 
Black Widow are integrating the domains 
of networked ORBs and Java-based Web 
applications. BlackWidow’s development 
environment links Web applets made with 
Java and CORBA 2.0, joining two fast- 
growing technologies: objects and the Web. 

Now, users can develop CORBA-com- 
pliant Web clients and servers simply by 
defining the functions each object will ex- 
pose. Black Widow then generates skeleton 
code for these objects—Java for client ob- 
jects and Java C++ for server objects. The 
developer fleshes out the skeleton code 
with application logic. As with other Java 
applications, the user would connect to a 
Web page with a Java-enabled browser to 
download a Java applet. 


Middleware Terminator? 

Middleware vendors predictably down- 
play the Internet as a middleware termi- 
nator, although all acknowledge the in- 
evitable dominance of the Internet for 
mission-critical computing. These vendors 
hope for a few good years before the In- 
ternet emerges as a ubiquitous and seam- 
less information-delivery environment. 
Middleware—like platforms, data types, 
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1986 OSF DCE. 
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| 1988 | OSF DCE 
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| 1989 № 
1990 | | 
; PeerLogic’s 

Pipes | 
commercialized. | 


OMG CORBA 

1.0 specification 

ү, completed. 

| 

| à 
Sybase adopts 
new messaging 

. middleware 

architecture. 


EDA/SQL 
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| | for DCE RPC. 
| 195% 


and OSes—will then become irrelevant to 
most participants. 

“The Internet is certainly going to be a 
powerful influence over the coming years," 
says Dr. Bill Highleyman, chair of Net- 
Weave (Wilmington, DE), "but its use 
will concentrate on individual users and 
electronic commerce, not much for the 
mission-critical systems that companies 
depend on. These critical applications must 
tie together disparate, incompatible legacy 
and open systems, and that is the true role 
of middleware. This need will not go away. 
Look for middleware providers to be pro- 
viding access into the enterprise systems 
from the Internet via CGI." 


Web-Wise Middleware 

Not surprisingly, vendors with Internet- 
savvy middleware are more sanguine about 
the Web subsuming their services. “We 
foresee the Web becoming the platform 
of choice to conduct day-to-day business, 
enabling all the mission-critical distrib- 
uted applications to be developed," says 
Challa. 

John G. Senor III, vice president of the 
EDA Division of Information Builders 
(New York, NY), is also confident that 
middleware has a durable place on the 
Web. “I see the Internet as a new appli- 
cation-partitioning paradigm, not a re- 
placement for middleware," he says. "We 


will still need middleware to provide SQL 
translation services, SQL processing, RPC 
[remote procedure call] processing, and 
messaging.” (EDA data-access software 
provides a uniform, relational view of data 
whatever its organization.) 

Senor prefers a model like Unix’s X 
Window System-terminal mode: Appli- 
cations sit on a server and all that happens 
on the desktop is presentation manage- 
ment. The Internet, in this view, is a new 
presentation model. When the user clicks 
on a home page, an applet activates on the 
back end. That applet talks to the other 
layers necessary to resolve user actions 
into a SQL request or other processing. 

In this type of scenario, EDA middle- 
ware is still critical for data access. At the 
back end of an extremely thin client, after 
the request crosses the Internet, middle- 
ware must still receive the request and pro- 
cess it against the appropriate database. 
"There's simply no way around middle- 
ware," Senor claims. 


Middleware on Demand 
As long as companies must reconcile the 
Web-based new world with old-world 
legacy systems, the need for middleware 
will never completely vanish—it will just 
appear so. Middleware will download on 
demand over the Internet, just as all the 
other just-in-time applications, systems 
software, and data that users may need. 
The middleware will perform as needed— 
to connect, say, to a legacy database—and 
then go away. In this scenario, the 
prospects for middleware persisting as an 
independent entity are not strong. 

Efforts to embed middleware services 
in the Web infrastructure are already under 
way. The explosive growth of the Inter- 


net makes it increasingly viable that every ` 


constituency—employee, partner, cus- 
tomer, supplier—is always a member of 
=: the network. The 
Internet is inte- 
grating frontware 
and backware so 
rapidly that there 
may be little op- 
portunity or need for middleware of the 
type we know today. The result—for the 
user, the enterprise, and the developer— 
will be a simpler environment with good- 
ies on both ends—but no middle at all. № 


John Kador, a freelance writer in Geneva, 
Illinois, reports on the business value of in- 
formation technology. You can reach him 
on-line at 71321.1645 @compuserve.com. 
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E-MAIL ADVENTURES 


ecently, BYTE's publisher, Dave Egan, asked 

BYTE's marketing manager, Rob Mitchell, 

to send a thank-you message to everyone who 
has contributed to the Virtual Press Room (vpr), our 
Web-based archive of press releases. Clearly, the message 
had to travel as E-mail—we could hardly fax it, because 
we designed vpr to be a superior alternative to fax. So I 
began rounding up and testing Internet mail servers. That 
project led to a flurry of new developments at The BYTE 
Site, including mail front ends to document databases, 
groupware applications, and an automatic failure notifi- 
cation system. Here's a progress report. 


Building a Mailing List 

To enable Rob to send Dave's message, I extracted a list 
of E-mail addresses from the Hypertext Markup Lan- 
guage (HTML) files in the vpr archive. The Perl script 
that did that (see http://www.byte.com/netcol/netproj.htm) 
used a regular expression to match Internet mail ad- 
dresses in the «contact» field of each document. I have 
since replaced my own regular expression with the 
smarter one used in Earl Hood’s MHonArc (see http: 
//www.oac.uci.edu/indiv/ehood/). 

How could I send a message to the resulting list of 
300 addresses? That’s too many to string out on the To: 
line of a message header. Instead, I created a list account, 
vprusers @byte.com, aliased to a file containing the 300 
addresses. On our BSD/OS 2.0 server running sendmail, 
you do that by adding this line to /etc/aliases: 


vprusers: :include: /usr/vpr/vprusers.list 
On our Windows NT 3.51 server running post.office, 


you achieve the same result by pasting the list into a field 
on an HTML form. Either way, mail to vprusers from 


PAGING THE WEBMASTER 


he BYTE Site has so far experienced remarkably little 
downtime, but there have been a few outages ranging 


THE BYTE NETWORK PROJECT 


JON UDELL 


Rob should go to everyone on the 
list, and replies should come back 
to Rob. I tested the setup on a list 
of local BYTE addresses, swapped 
in the real list (plus my own ad- 
dress, for tracking), and told Rob 
to fire away. 


96618 A3AHVM ТУ 


The Sorcerer's Apprentice 
Sendmail gurus who have both- 
ered to read this far are probably 
chuckling to themselves. They 
won't be surprised by what hap- 
pened next. Rob's message arrived 
promptly in my mailbox. How- 
ever, smug satisfaction became 
horrified panic when, a few min- 
utes later, another copy of the mes- 
sage showed up from Company 
X, one of the list members. I had 
created a mail loop. When Com- 
pany X got Rob's message, it sent 
the message back to the list, one member of which was 
Company X, which then got another copy of the mes- 
sage, which it sent back to the list... each iteration fanning 
out to 300 recipients. Oops! 

The arrival of a third message interrupted my con- 
templation of this hall of mirrors. I disabled the list ac- 
count and went looking for the explanation. The long 
message header, which casual mail users may regard as 
a nuisance, immediately proved its worth. It's the audit 
trail that administrators use to debug and maintain the 
planetary communications system that is Internet mail. 
Within hours, I had found all the pieces of the puzzle 
(see "Anatomy of a Mail Loop" on page 86). 

If you look closely at this picture, you'll see that 
things went wrong at step 3. Just like a real letter, an 
Internet message comes in an envelope. In our case, 
there were 300 envelopes addressed to 300 desti- 
nations, each containing the same header (From: 


We add mail 
service to 
The BYTE 
Site and 
mine a rich 
vein of mail- 
enabled Web 
applications 


Rob Mitchell, To: vprusers@byte.com) and the 
same body (Dave’s thank-you note). 

When the envelope addressed to Company X 
reached Company Y, Y’s sendmail correctly per- 
formed the final step of mail routing—it discarded 


from 4 to 12 hours. Now, our Unix development server 
pings the primary NT server every 10 minutes and, if 
there's no answer, sends an E-mail alert to my Notable 
Technologies' pager. Insane dedication on my part? Or 
maybe just a way to outgeek editor in chief Rafe Needleman, 


who also uses Notable's — --.. 
AirNote service? Joking aside, | | | 
it’s helpful to always know the 


drive to Peterborough at 4:00 
a.m. to reboot a server. | will, 
however, investigate an out-of- 
band remote restarter for 
those few occasions that re- 


status of the server. | won't 
quire a reboot. 


_ the envelope and delivered the header and mes- 
| Sage into X’s mailbox. Pullmail incorrectly per- 
formed an extra step. Lacking the now-dis- 
| carded envelope address, it routed to the 
address in the To: field of the header. Because 
|. | that field contained vprusers@byte.com, a 
Ex mail loop formed. 


| Postmortem 
| The author of Pullmail, Mark Woollard (mark 
@swsoft.co.uk), wrote it specifically for use 
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Anatomy of a Mail Loop 


From: RobMitchell@BYTE.com 
To: vprusers @byte.com 
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U.Wprusers@bye.com | 
Re: Virtual Press Room 
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y vpr users list «ы 
| (300 recipients) 
Martha@A.com 1. Rob Mitchell sends a message to vprusers 
Joe@B.com @byte.com, a mailing list on our SMTP server. 
Sue@C.com Comp any у 2. The message fans out to 300 recipients, in- 
e T " | ШЕТЗЬ (service provider cluding user@X.com, who receives mail at Com- 


pany Y, the Internet service provider for Com- 
pany X. 3, Periodically, X connects to Y and runs 
the utility Pullmail (pullmail @swsoft.co.uk, 
http://www.net-shopper.co.uk) to fetch X's mail 


и | um tar Э for company X) 


user? x.com 


with Frontier Internet Services' mail 
servers, which copy envelope addresses 
into the custom X-Frontier-To: field of 
message headers, thereby enabling cor- 
rect routing. It wasn’t meant for general- 
purpose mail routing, and that’s what cre- 
ated the potential for an explosion—but I 
lit the match, 

There are two compelling reasons not to 
use a list of forwarding addresses as I did. 
Along with the looping problem, there 1$ 
the possibility of unauthorized use. Rob 
could send a message to vprusers G byte 
.com, but so could any of the tens of mil- 
lions of Internet mail users from around 
the world. Hence the need for list man- 
agers such as majordomo, a set of Perl 
scripts that can, among other things, null 
the To: field of headers (to prevent loop- 
ing) and reject messages from those who 
aren't list members (to prevent unautho- 
rized use). 

But what if you don't have a list man- 
ager? John MacFarlane, president of Soft- 
ware.com—whose Unix and NT mail 
server, post.office, which I am using, is 
also now available under the Netscape la- 
bel—suggested the following defensive 
maneuver: 
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To: null@byte.com 
From: rob_mitchell @byte.com 
Bcc: vprusers @byte.com 


This setup traps inappropriate use of the 
address in the To: field. 


Mail and Web Synergy 

I haven't installed a list manager because, 
until we need to do another broadcast 
mailing, I' m busily mining a rich vein of 
mail-enabled Web applications. When a 
Web server lacks a complementary mail 
server, it's at best just passively mail- 
enabled. It can channel user-initiated mail 
by means of mailto: uniform resource lo- 
cators (URLs), but it cannot itself send 
or receive mail. 

When I began mail service at our site, 
things began to get more interesting. For 
example, consider the BOMB, a feedback 
mechanism that solicits comments by 
means of a form that's linked to every 
page of the BYTE on-line archive (see 
"BOMB's Away," October 1995 BYTE, 
http://www.byte.com/netcol/netproj.htm). 

The original version of the BOMB fed 
information into a database, but it didn’t 
transmit that data to individuals responsi- 


From: RobMitcheil 
@BYTE.com 
То: vprusers@byte.com 


from Y's server (using POP3) and redistribute it 
to the users at X, 4. The header address (To: 
vprusersGbyte.com], now incorrectly transformed 

= into an envelope address, forms а mail lopp. 
Company X's incorrect use of a mail router 
created the potential for an explosion. However, 
my own failure to protect a list account put the 
torch to it, Р thankful 1 was able to stop it on 
the third iteration. Rob Mitchell and Dave Egan 


were even more thankful. 


ble for particular articles. If you comment 
on a News & Views article, for example, 
Dave Andrews (who edits that section) 
ought to hear about it. Now he will. 

The revised comment-logging script 
maps a set of section names (“News & 
Views," "Features") to a corresponding 
set of role definitions. Here are some role 
definitions in Perl: 


Gnews ed = 'dave.newsQGbix.com'; 
@feature_ed = 
'jmontgomeryGbix.com, 
thalfhillGbix.com, 

tom thompsonGbix.com'; 
Gmanaging. ed = 
*rafe@bix.com,mschlack@bix.com’; 


Here is a Perl associative array that 
maps section names to roles: 


%Ко] еМар = ( 

‘News & Views’, ‘@news_ed, 
@managing_ed,bomb@bix.com’, 
‘Features’, ‘@feature_ed, 
@managing_ed,bomb@bix.com’); 


When you submit a comment, the script 
updates the database and also routes your 
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comment to appropriate editors with a line 
such as: 


“mail $RoleMap{$section_name} < 
$comment file'; 


Mail-to-HTML Transducers 

Why copy all comments to bomb G byte 
.com? I've been looking for a way to pre- 
sent the textual information the BOMB 
has been collecting. The original BOMB 
database was intended for SQL queries 
against numeric data. It lacked a way to 
view the anecdotal remarks entered into 
the BOMB's multiline text-input field. 
Once comments began funneling into the 
BOMB account, it became possible to re- 
view the text comments with a POP3 mail 
client such as Eudora or Netscape Navi- 
gator 2.0. 

However, there's an even better way. 
Programs exist that can convert SMTP- 
style mailboxes into HTML archives. I 
mentioned two last month—Earl Hood's 
MHonArc and Kevin Hughes’ hypermail 
(http://www.eit.software/hypermail), Both 
are excellent. They build views by sub- 
ject, author, and date, and can also link 
replies to original messages to create 
threaded views. 

Гуе used MHonArc, which is written in 
Perl, to convert 30 MB of mail down- 
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by Brian Costales, Eric Allman, 
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loaded from ту BIX 
account over the last 
few years into a navi- 
gable archive. As a 
bonus, it decodes | 
some kinds of Multi- | 
purpose Internet Mail 
Extensions (MIME) 
attachments. For the 
BOMB archive, I used 
hypermail, a C pro- 
gram that's faster and 
simpler to deploy than 
MHonArc. 

Both tools produce 
neat piles of HTML 
documents—one per 
mail message. You f= 
can easily feed these К Т = 
toa Web indexer such ИЖ 
as  freeWAIS or 
SWISH (another of 


Netse ape - [S SystemConfiguration Form) | 


CEEE СЕТ 


Directory Window 


This forms-based management interface works identically for Unix and Windows 
NT versions of post.office. From any Web browser in the world, you can add or 


Kevin Hughes’ contri- modify accounts and monitor mail queues [see http://www.software.com). 


butions to the Internet) 

to make your Web-based mail archive 
searchable. An example of the applica- 
tion of these techniques is the archive of 
the www-talk discussion list at http://www 
.eit.com/www.lists/. 


Mail-Enabled Data Entry 

Because the BOMB is a Web application, 
its users construct database records in an 
HTML form and insert them by in- 
voking a Common Gateway Inter- 
face (CGI) script. But what about 
users who are not running Web 
browsers? There should be an auto- 
matic way for them to enter their data. 

Consider the demos application 
that converts staff reports on vendor 
demonstrations into a private Web 
archive (see "Global Groupware," 
November 1995 BYTE, http://www 
byte.com/netcol/netproj.htm). BYTE 
staffers file these reports in our pri- 
vate conference on BIX. The first ver- 
sion of demos proved we could con- 
vert that conference into a more easily 
searchable and navigable Web 
archive. 

However, the conversion wasn't 
automatic. I had to download the con- 
ference, massage it, and build the 
archive. And, of course, whatever 
isn't automatic tends to slip; the on- 
line demos archive soon went out of 
date. With the revised version of 
demos, users who post reports to the 
conference can at the same time mail 
them to a special account on our mail 
server. Arrival of a new report trig- 


gers hypermail, which updates the Web 
archive. Because I' m out of the loop now, 
the archive is current. 

A related application is the E-mail in- 
terface to vpr that my associate Rex Bal- 
dazo is developing. Vpr's Achilles' heel is 
that it presumes Web access. For some of 
the PR agents and marcom specialists who 
are the primary intended users of vpr, that 
can be a tall order. Far more of them can 
readily use Internet mail than can conve- 
niently access the Web. 

Thus, Rex's rite of passage into the Perl 
programming fraternity is to rig vpn to 
accept mail input. You'll send mail to 
vprinfo@byte.com to retrieve a copy of 
the form. Then you'll send the completed 
form to vprsubmit  byte.com. Just like 
the interactive Web-based version, mail- 
based vpr will either report errors in case 
of an incomplete or incorrect form or log 
the data and report success. However, 
these reports will, in this case, travel as 
E-mail. 

There are still more mail-enabled de- 
velopments in the pipeline. What about a 
system that enables BYTE's marketing 
staff to update Web pages for which 
they're responsible by mailing them to 
the server? Or that enables the sales staff 
to mail in their ad-insertion orders? The 
combination of Web and Internet mail 
technologies puts all this within easy 
reach. M 


Jon Udell is BYTE's executive editor of new 
media. You can reach him on the Internet 
or BIX at judell Q bix.com. 
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What’s behind the promise of better integration and 


ease of use? We found answers in Win 95 products— 
‘апа the technologies that drive them. 
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it Punt and Pray?) 


Win 95's most impressive trick, Plug and Play (or is 


is even harder to do with notebook docking stations? We dared to 
try it at home. f 
OLE’s Missing Links 99 


‘OLE 2 is a standard for cross-application communicatidn that makes 
campound documents possible. Too bad vendors can’t agree on its 
implementation. 


Underground Upgrades for Windows95 105 
Every version of Windows had holes that software vendors were eager 
to fill. This year’s crop of low-cost utilities is plugging up Windows 95. 


Better Connections in Windows 111 
Who needs separate telecom, E-mail, and fax programs when Win 95 
already has those tools? Maybe you do. 


When Networking Is Not Working 117 

No doubt about it: Windows 95 is more network-aware than its 
predecessor. Still, conflicts and setup problems are Searing off some 
‘LAN administrators. 
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Our storage devices can endure long hours, 
natural disasters, and other forms of abuse. 
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SPECIAL REPORT 


DOCK anp PLAY-ALMOST 


DAVE ROWELL 


lug and Play (PnP), though 
>... and erratic, is a big 

Windows 95 benefit. When it 
works, it’s nearly magical (no snick- 
ering from the Mac crowd, please). 
When it doesn’t, the results range from 
disconcerting to disastrous. Still, it’s 
much better having it than not, and its 
usefulness grows as vendors introduce 
more PnP products and debug existing 
ones. 

Notebook docking is one of the most 
impressive parts of the PnP specifica- 
tion, and perhaps its ultimate test. Not 
only must a notebook handle a variety 
of hardware components, it must con- 
figure them on the fly. Win 95 pro- 
vides these capabilities, but PnP dock- 
ing also depends on the system BIOS, 
device drivers that can load dynami- 
cally, and the devices themselves (see 
the figure “Docking Procedures” on 
page 94; also see “Transforming the 


PC: Plug and Play,” September 199% Plug and Play is the crown A motorized VCR-style mech- 


BYTE). How well they all work to- 


anism provides an electrically 


gether, and how far a notebook ven- jewel of Windows 95, consistent, secure bus connec- 


dor takes Microsoft’s PnP recommen- 
dations, determine how convenient and 
reliable a docking system is. 1 

Ás the demand for desktop replace- ultimate test 
ments increases (see "New Docks Im- 
prove Commuter Computers," February BYTE), docking note- 
books' PnP capabilities gain importance. We tested the PnP 
features of docking setups from Compaq, Dell, Hewlett-Packard, 
and IBM, and found that their abilities vary significantly. 

Our typical test setup included an external mouse, a keyboard, 
a monitor, and a 10Base-T network connection. For those units 
with SCSI-2 ports, we attached an NEC MultiSpin 6Xe CD- 
ROM drive. We also plugged ISA, Peripheral Component In- 
terconnect (PCI), and PC Card devices into expansion slots 
where appropriate. 


Surprise or VCR 

To Win 95, there are only two kinds of docking mechanism: sur- 
prise and VCR-style. A surprise mechanism lets you undock the 
notebook without warning. Win 95 doesn't get a chance to warn 
device drivers and PnP-aware applications of the event so they can 
prepare for it. Surprise is the least desirable design, but it's com- 
mon. There's also no reasonable alternative for port replicators, 
which must be portable and inexpensive. With this type of system, 
you should initiate all docking releases through software by using 
the Eject PC choice in the Win 95 Start menu. 


tion and allows the docking sta- 


and notebook docking is its tion to physically lock the note- 


book in place. The locking ensures 

a planned decoupling process that 

lets device drivers and PnP- 
aware applications veto an inappropriate undocking, thus pre- 
venting data loss or a system hang-up. You unlock and eject ei- 
ther with a physical button on the dock or through software. Of 
the products we tested, only the HP Docking System provides a 
motorized mechanism. The IBM ThinkPad Dock Il, though not 
motorized, does lock and prevent surprise ejections. 

The ability to dock or undock a notebook while it is running 
(1.е., hot docking) or in suspend mode (1.е., warm docking) is a 
matter of convenience. Who likes to watch Win 95 reboot it- 
self? When it works, the system takes docking hardware changes 
in stride, with minimal delay, using Win 95's ability to reconfigure 
and load device drivers dynamically. 

Hot docking is technically more impressive and slightly more 
convenient. Hot and warm docking are not Win 95 hardware re- 
quirements, so cold docking is something you may run into. 
Also, systems claiming hot or warm docking may do so only 
under constrained conditions; this is true of the Compaq and 
IBM machines. 

With any new hardware situation, such as a first dock, the 
Win 95 Hardware Detection window comes up while the con- 
figuration manager creates a new hardware profile. This takes 
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Plug and Play docking is a 


complex communications process Docking Procedures $e. | >i 
involving a PnP BIOS, Windows 95, | _ ae | v 
device drivers, and even Docking поро E 
applications. | Software initiated = > Hardware initiated. | 


about ЗИ minutes on the 90- 
MHz notebooks we used in 
testing. When this process 

~goes wrong—and it will if 
you make enough hardware 
changes—the best solution 
is to undock, delete all 
docked hardware profiles, 
and start over once you’ ve 
determined what caused the 
problem. 

Even when you have 
everything configured, your 
PnP problems may not be 
over. If you have SCSI hard 
drives hooked to the dock- 
ing unit, for example, you 
may have to cold dock 
(with a reboot) or the drives 


na sets eve 


| tor event ока 


won’t show up in Win 95. 3105.VAD catis 


S5 coniiquratton manager 


Compaq's Modular Bays ar 

If you consider PC Card nip 
slots as expansion slots, 
Compaq's MultiBay Ex- 
pansion Base for LTE 5000 
series notebooks is a full 
docking station. It replicates 
I/O ports and provides 
Ethernet ports (both BNC 
and RJ-45), but it has no 
SCSI port or ISA expansion 
slots. However, the Multi- 
Bay Expansion Base has 
two Type III PC Card slots 
and spaces for two of Com- 
paq’s MultiBay drives (floppy, hard, or 
CD-ROM) or batteries. 

Because the LTE 5100 also has two 
MultiBay slots, you can move drive and 
battery modules between the notebook and 
the dock, or you can have four batteries 
charging at once. The Compaq dock has 
a useful security option that lets you attach 
a single Kensington cable lock to the dock- 
ing base and lock the notebook into the 
base at the same time (by preventing for- 
ward movement of the docking lever). 

Compaq's docking mechanism isn't mo- 
torized or locking, so you can surprise it, 
though not accidentally. A lever system 
provides a mechanical advantage and guid- 
ance to both docking and undocking. Com- 
paq's manual suggests that you can hot 
dock and undock, but if the docking station 
contains any MultiBay drives or is con- 
nected to a network, you must reboot to 
see these devices after docking. We found 
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that hot docking hangs the system about 
half the time, but it allows access to docked 
drives and a network connection when it 
does work. Hot undocking always hung 
the system. 

We determined that 
warm docking works 
consistently with docked 
drives (all of them based 
on enhanced IDE) and 
network connections. 
The system doesn’t al- 
low undocking warm, 
because there isn’t any 
way to suspend it when 
docked. We noted some 


Compaq's MultiBay Expansion 
Base can exchange drive and 
battery modules with the 
Compaq LTE 5100 notebook. 
The monitor support cover 

is not shown. 


User selects Eject PC from 
the Windows 95 Start 
menu. Windows 95 broad- 
casts an undocking re- 
quest message that 


BIOS.VXD catches. 
BIOS.VXD sends undock- | ed 
ing request to system BIOS | | 
with PnP Send Message | 

function (4). 


PnP BIOS sets event bit 
(and/or triggers interrupt) to 
| notity Windows 95 | 
BIOS.VXD, which calls PnP 
BIOS Get Event function 
(3) and receives 
ABOUT_TO_CHANGE 
_CONFIG message. 


BIOS.VXD calls the 
Windows 95 configuration 


Configuration manager 
broadcasts notification to ail 
concerned device drivers 
and applications. 


Otherwise, the configura- 
tion manager returns a suc- | 
cess response, and 

BIOS. VXD sends ап OK 
message to the PnP BIOS. 


| The BIOS triggers a motor- 
ized ejection or tells the 
user to manually eject the 
portable. 


| User presses hard- 
ware eject button, 
| generating interrupt, 


which PnP BIOS 
traps. 


If any device driver 


manager with a QUERY or application vetoes 
5 Windows _CHANGE_CONFIG the impending 
request. change, the configu- 


-4 ration manager re- 

| turns a failure re- 

| sponse to 
BIOS.VXD, which 

| will then send. an 
ABORT message to 
the PnP BIOS, end- 
ing the undocking 
process. 


SS. E 


Warm r—- = 

The BIOS suspends 

the computer 

through the APM 1.1 
interface. 


occasional quirks. Several times with a 
cold dock, for example, the notebook’s 
trackstick device stayed active rather than 
the external PS/2 mouse connected to the 
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PNP DOCKING WITH OS/2 


BARRY KASINDORF 


BM provided the ThinkPad 750 series with 
plug-and-play (PnP) docking in the Dock II 
before the advent of Windows 95, so it’s no 
surprise that you also get it with OS/2 Warp. 
It takes ап 05/2 PnP driver, existing Ad- 
vanced Power Management (APM) support, 
and device drivers that can handle the sudden 
appearance or absence of a device, but you 
gain some capabilities that Win 95 lacks. 
05/2 docking required a device driver to in- 
terface 05/2 to the PnP functions provided by 
the ThinkPad BIOS. There already was a driver 
(APM.SYS) to support APM BIOS functions 
(and thus wake up from warm docking). The 
PnP driver (DOCKPDD.SYS) is in IBM's Dock 
ll support package. It allows both drivers, via 
the IDC system interface, and applications, via 
ап IOCTL interface, to send and receive PnP 
messages and poll for PnP events. 

0S/2 lacks a configuration manager, and 
it can't load and unload device drivers to ac- 
commodate the hardware changes involved in 
docking and undocking. OS/2's resource man 
ager resolves resource conflicts only at boot- 
up time. To make devices absent at boot-up 
time able to start working after a warm dock, 
0S/2 emulates dock devices so that all nec- 
essary drivers load at boot-up time. 

0S/2 also assigns resources such as drive 
letters to devices at boot-up time, whether 
they're attached or not—something Win 95 
doesn't do well. If you boot undocked, a SCSI 
hard drive in the dock can't become active 
with docking, because it has no drive letter. 

With Dock Il under 05/2, if you boot while 
docked, the device driver for the SCSI con- 
troller in the dock checks for new devices 
and updates its configuration to emulate the 
presence of the device the next time you boot 
with the unit undocked. 0S/2 assigns a drive 
letter for the device, which is not really there. 

Activation of new hardware during dock- 
ing relies on APM, the battery management 
specification from Intel and Microsoft. OS/2 
hardware drivers already had APM capability 
to support laptops and machines where de- 
vices power down. The OS/2 docking sup- 
port relies on APM to do the actual work of ac- 
tivating and deactivating device drivers. 

An alert program (DOCKMGR.EXE) in the 
Dock II support package polls the PnP BIOS 
for event messages. When you press the un- 
dock button on the front of the Dock Il, or in- 
sert a ThinkPad into the dock, this GUI pro- 
gram catches the ABOUT TO, CHANGE 
_CONFIG PnP message and puts up a screen 
that gives you the choice to continue or abort 
the undocking. If you choose to continue, the 
GUI program acknowledges the PnP docking 
message, and the BIOS initiates an APM sus- 
pend. Resuming causes the 05/2 device driv- 
ers to reevaluate the hardware environment 
and either initialize the hardware in the dock 
or handle missing hardware for an undock. 


Barry Kasindorf is chief scientist at Communica, 
Inc., a system software design company in Bourne, 
Massachusetts. You can reach him on the Inter- 
net or BIX at bkasindorf@ bix.com. 
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Dell's Advanced Port Replicator 
provides a more secure home for the 
Dell Latitude XPi PSOT when it is 
attached to the DeskDock base. The 
monitor stand (not shown) supports a 
100-pound display. Pulling out two 
levers (inset) releases the notebook. 


Dy 


dock's mouse port. Also, we had to man- 
ually switch between LCD and CRT using 
the appropriate function key. 


Dell's Advanced Replication 

Dell's Advanced Port Replicator is more 
than just a port replicator for Latitude note- 
books, because it provides a built-in 
10Base-T Ethernet port. You can also 
make it into more of a docking station by 
connecting it (with one screw) to Desk- 
Dock, a plastic base that makes for a more 
stable docking area. With its sturdy mon- 
itor stand, it reduces the footprint of the 
docking setup. The combined setup costs 
$299. 

As a modified port replicator, the re- 
sulting docking setup lacks mechanical as- 
sistance for making the docking connec- 
tion, so you must pay more attention to 
ensure a clean, secure connection. ( You 
hear two clicks if you do it right.) You 
must also remember to swing out the note- 
book's two rear feet before docking, or 
the connection won't work. Two levers, 
one on each side of the port replicator, re- 
lease the connection. Also typical for a 
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port replicator, the Dell unit uses а sur- 
prise release mechanism, so you must re- 
member to use Eject PC on the Win 95 
Start menu to initiate undocking. 

The Dell unit is capable of warm dock- 
ing and undocking. Both kinds worked, 
though not the same way every time. After 
a warm undock, the notebook sometimes 
resumed automatically. Other times, it 
needed help from the power button. In the 
latter case, it would occasionally reboot 
instead of resume. 

We also noted a configuration problem 
if the network cable was connected to the 
port replicator’s 10Base-T port the first 
time we docked. Win 95’s hardware con- 
figuration created two hardware profiles 
(Dockl and Dock2), one with a network 
card and one without. We could then set up 
a NetWare connection, but the spurious 
configuration created further problems. 
Win 95 remained confused. The solution 
was to undock, delete the new hardware 
profiles, redock with the network cable 
unconnected for configuration, and then 
reboot with the cable attached to bring up 


the network. It works thereafter. | 
continued 


HP’s Docking System for the 
OmniBook 5000 uses a 

motorized VCR-style docking 
mechanism [inset]. 
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1 BYTE Guide to Optimizing Windows 95, you're in OPTI M rn NG 
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СӨНЕДІ DOCK AND PLAY—ALMOST 


PLUG AND PLAY DOCKING SYSTEMS 

Docking hardware MultiBay Expansion Base DeskDock/Advanced 
Port Replicator 

Tested notebook Compaq LTE 5100 


HP Docking System 


IBM ThinkPad Dock Il 


Dell Latitude XPi POOT НР OmniBook 5000СТ IBM ThinkPad 760CD 


Hewlett-Packard's new Docking System 
for the OmniBook 5000 isn't a full dock- 
ing station because it lacks drive bays (and 
a monitor stand). However, it is one of the 
first docking setups to provide a PCI slot 
and therefore the capability to drive a fast 
graphics card. (This is an approach you'll 
see from numerous vendors this year.) The 
slot, a direct (not bridged) extension of 
the PCI bus on the OmniBook 5000, has 
two ISA slots to keep it company, one of 
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also unusual in that it supports hot docking. 
We tested a prototype of the docking sta- 
tion with a shipping OmniBook 5000CT. 
The docking mechanism is motorized. 
You slide the OmniBook up against it, and 
it grabs the notebook, drawing it onto the 
bus connector with a loud whir. The dock- 
ing station provides a full set of indicator 
lights and reset, power, and eject buttons. 
Pushing the eject button initiates un- 
docking, but under software control (how- 
ever, a hole allows you 
ЕЗ! to force a release with 
15M an unbent paper clip if 
№ the system hangs up). 
CES Low-friction runners 
012 let the notebook slide 
АЕ down its ramp at sur- 
(ies prising velocity, so 
= you should be pre- 
а pared to catch your 
>= OmniBook. 


The IBM ThinkPad Dock Il 
docking station houses 
ThinkPads in the 750 series 
as well as the 760CD shown 
here. Though not 
motorized, the docking 
mechanism locks. 


Dock type Full docking station Port replicator with Replicator with Full docking station 
base and monitor stand expansion slots 

.Dock/undock capability (as tested) Warm/Cold Warm/Warm Hot/Hot Warm/Warm 
Motorized/locking mechanism No/No No/No Yes/Yes No/Yes 

Monitor shelf (support weight) Yes (55 Ibs.) Yes (100 Ibs.) No Option 

Stereo speakers Yes No No Yes 

PORTS 

SVGA, parallel, serial, mouse, keyboard Yes Yes Yes Yes 

SCSI-2 No Yes Yes Yes 

Power 90 to 260 VAC DC power brick DC power brick DC power brick 
Network Ethernet (RJ-45, BNC) Ethernet (RJ-45) No No 

Audio ports Yes No Yes Yes 

MIDI/game port Yes No Yes No 

IrDA infrared port Yes No No No 

SLOTS/ DRIVES IN DOCKING STATION 

PCI slots No No 1 № 

ISA slots No No 2 (one shared) 2 

PC Card slots 2 Type Ill No No 2 (1 Type И, 1 Type 11) 
Drive bays 2 No No 2 

HP Hot Dock them shared. The HP Docking System is We tested hot docking with an SMC 


EtherEZ 8416 Plug and Play Ethernet card 
in one ISA slot and an STB PowerGraph 
64 graphics card in the PCI slot. Once we 
logged on to a NetWare network, we could 
quickly undock and dock at will. Network 
drives disappeared and reappeared in the 
My Computer folder as appropriate, and 
the display switched between external CRT 
and the OmniBook's LCD. 


Dock for a ThinkPad 

The big, black ThinkPad Dock II makes 
an impressive home for IBM's ThinkPad 
750 and 760 notebooks. It’s a full docking 
station with two ISA slots, two drive bays, 
an Adaptec SCSI bus controller, an extra 
enhanced IDE connection, stereo speak- 
ers, and an array of replicated ports. The 
whole setup locks with a single key. 

The Dock II docking mechanism isn't 
motorized, but it does prevent surprise re- 
leases. As you slide the ThinkPad in on a 
carriage to join with the docking bus con- 
nector, a latch engages. To undock, you 
suspend or shut down the system and then 
press the eject button on the Dock II. 
Through the action of a solenoid, the latch 
releases. 

IBM claims hot docking for the Dock II, 


STATISTICA™ (automatically configures itself for Windows 3.1 or 
WINDOWS 95) м A complete data analysis system with thousands of on- 
screen customizable, presentation-quality graphs fully integrated with all pro- 
cedures ш Comprehensive Windows” support, OLE (client and server), DDE, 
customizable Auto Task toolbars, pop-up menus м Multiple data-, results-, and 
graph-windows with data-graph links м The largest selection of statistics and 
graphs in a single system; comprehensive implementations of: Exploratory tech- 
niques with advanced brushing; multi-way tables with banners (presentation- 
quality reports); nonparametrics; distribution fitting; multiple regression; gen- 
eral nonlinear estimation; stepwise logiVprobit; general ANCOVA/MANCOVA; 
stepwise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
factor analysis; cluster analysis; multidimensional scaling; canonical correla- 
tion; item analysis/reliability, survival analysis; a large selection of time series 
modeling/forecasting techniques; structural equation modeling with Monte 
Carlo simulations; and much more ® On-line Electronic Manual with compre- 
hensive introductions to each procedure and examples м Hypertext-based Stats 
Advisor expert system ш Workbooks with multiple Ан/оОрел documents (e.g., 
graphs, reports) м Extensive data management facilities (fast spreadsheet of 
unlimited capacity with long formulas, Drag-and-Drop, AutoFill, Auto- 
Recalculate, split-screen/variable-speed scrolling, advanced Clipboard sup- 
port, DDE links, hot links to graphs. relational merge, data verification/clean- 
ing) зж Powerful STATISTICA BASIC language (professional development envi- 
ronment) with matrix operations, full graphics support, and interface to exter- 
nal programs (DLLs) = Batch command language and editable macros, flexible 
"turn-key" and automation options, custom-designed procedures can be added 
to floating Auto Task toolbars ® All output displayed in Scrollsheets" (dynamic, 
customizable, presentation-qualitv tables with instant 2D, 3D, and multiple 
graphs) or word processor-style report editor (of unlimited capacity) that 
combines text and graphs в Extremely large analysis designs (e.g., correlation 
matrices up to 32,000x32,000, unlimited ANOVA designs) м Megafile Manager 
with up to 32,000 variables (8 Mb) per record м Unlimited size of files; extend- 
ed (“quadruple”) precision; unmatched speed в Exchanges data and graphs 
with other applications via DDE, OLE, or an extensive selection of file 
import/export facilities (incl. ODBC access to virtually all data bases and main- 
frame files) 4 Hundreds of types of graphs, incl. categorized multiple 2D and 
3D graphs, ternary 2D/3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ® Facilities to custom-design new graph types and add them 
permanently to menus or toolbars е On-screen graph customization with 
advanced drawing tools (e.g., scrolling and editing of complex objects in 32x 
real zoom mode), compound (nested) OLE documents, Multiple-Graph 
AutoLayout Wizard, templates, special effects, icons, page layout control for 
slides and printouts; unmatched speed of graph redraw м Interactive rotation, 
perspective and cross-sections of 3D displays в Large selection of tools for 
graphical exploration of data: extensive brushing tools with animation, fitting, 
smoothing, overlaying, spectral planes, projections, layered compressions, 
marked subsets м Price $995. 


Quick STATISTICA (for Windows) & A subset of STATISTICA, com- 
prehensive selection of basic statistics and the full analytic and presentation- 
quality graphics capabilities of STATISTICA € Price $495. 


STATISTICA/QC - Industrial statistics add-on package (requires STATIS- 
TICA or Quick STATISTICA for Windows) в The largest selection of industrial 
statistics in a single package; quality control charts (compatible with real-time 
data acquisition systems), process capability analysis, R&R, sampling plans, 
and an exiremely comprehensive selection of experimental design (DOE) 
methods м Flexible tools to customize and automate all analyses and reports 
(incl. “turn-key” system options, and tools to add custom procedures) ® Price 


$495. 
STATISTICA/Mac (for Macintosh) ® Price $695 (Quick - $395). 
Domestic sh/h $12 per product, 30-day money back guarantee. 


2300 E. 14th Street - Tulsa, OK 74104 . (918) 749-1119 
Fax: (918) 749-2217 • WEB: http://www.statsoftinc.com 


Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/ 4200347, fax: 
040/4911310; StatSoft UK (London), ph: 01462/482822, fax: 01462/482855; StatSoft Pacttic 
(Melbourne, Australia), ph: (03) 663 6580, fax: (03) 663 6117; StatSoft France ph: (1) 45 66 
97 00, fax: (1) 45 66 06 51; Available from other Authorized Representatives worldwide: 
Sweden: AkademiData Scientific ph: 018-210035, fax: 018-210039; Finland: Statcon Oy ph: 
24-334678, fax: 24-333867; Belgium: Texma NewTech ph: 010 61 16 28, fax 010 61 69 57; 
South Africa; Osiris ph: 12-663-4500, fax 12-663-6114; Japan (Macintosh): Three's Company, 
inc., ph: 03-3770-7600, fax 03-3770-7784; Japan (Windows): Design Technologies, ine., ph: 
03-3667-1110, fax: 03-3666-3110; italy: Prompt SRL ph: 49-893-3227, fax: 49-B93-2897; 
Poland: Companion Oprogramowanie ph: 12-369680, fax: 12-360791; Taiwan: Intelligent 
Integration Corp. ph: 2-759-1791, fax: 2-759-1790. StatSoft, the StatSoft logo, STATISTICA, 
and Scrollsheet are trademarks of StatSoft, Inc. 
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Circle 147 on Inquiry Card. 


but technically it’s warm docking because 
the ThinkPad automatically goes in and 
out of suspend mode during the process. If 
you have drives residing in the Dock II, 
you'll want to cold dock anyway. 

After a warm dock, you can't access 
any hard drives (IDE or SCSI) connected 
to the dock. Warm undocking isn't a good 
idea if you have SCSI drives attached to 
the Dock II. Icons for docked drives re- 
main in the Win 95 interface. If you access 


(800) 613-3355 
(512) 338-4400 


MultiBay Expansion Base .. , . $489 


DeskDock/Advanced Port 

Replicator (Ethernet). . $299 Compaq Computer Corp. 
Dell Computer Corp. Houston, TX 

Austin, TX (800) 345-1518 


(713) 510-0670 
http://www.compaq.com 


(estimated street price) 


ERSTE DOCK AND PLAY—ALMOST 


these phantom icons, Win 95 locks up. 
Also, warm docking occasionally causes a 
system hang-up. Because the power switch 
is soft, there’s then no way to shut down. 
As with HP’s unit, you must resort to an 
unbent paper clip to release the notebook. 
An access hole lets the paper clip activate 
the release solenoid. 

For IBM’s corporate customers, one big 
strength is backward compatibility. The 
Dock II provided PnP capabilities for the 
ThinkPad 750 under 
Windows 3.1 using ex- 
tra utility software, and 
it currently supports 
PnP warm docking un- 
der both Win 95 and 


fax: (512) 728-3653 Circle 1167 on Inquiry Card. 
http: //www.dell.com OS/2 (see the text box 
Circle 1165 on inquiry Card. | ThinkPad Dock ll ......... $710 PnP Docking with 


Docking System for HP 
OmniBook 5000... .. $525 
Hewlett-Packard Co, 
Corvallis, OR 

(800) 443-1254 

(503) 715-2004 

fax: (503) 715-5488 


{BM Personal Computer Co. 


Research Triangle Park, NC 
(800) 772-2227 

(919) 517-1950 

fax: (800) 426-4329 

http:/ /www.ibm.com 

Circle 1168 on Inquiry Card. 


OS/2" on page 93). The 
Dock II will also work 
with new  PCI-bus 
ThinkPads that IBM 
will introduce in the 
second quarter of this 


station that IBM will also introduce. This 
is quite a feat: a docking bus with a dual 
ISA/PCI personality. 


Where You Should Dock 

If you're buying notebooks as desktop re- 
placements, docking stations are an im- 
portant consideration. The Win 95 PnP ca- 
pabilities that these systems provide to 
differing degrees make the process more 
convenient. As long as you save data be- 
fore each docking change, you can use all 
four tested systems reliably. 

Differences in feature sets and pricing 
prevent some comparisons. The inexpen- 
sive Dell setup, as you might expect, pro- 
vided the fewest capabilities, and the Com- 
paq MultiBay Expansion Base beats the 
IBM Dock II in price, though their fea- 
tures are almost comparable. Even though 
its $525 price doesn't include drive bays or 
a monitor stand, the hot-docking HP dock- 
ing platform is definitely the best toy. Ш 


Dave Rowell is a BYTE technical editor. You 


(fax back) 
http://www.hp.com 
Circle 1166 on Inquiry Card. 


year. Even better, exist- 
ing ThinkPads will work 
in the new PCI docking 
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can reach him оп the Internet or BIX at 
drowell@ bix.com. Selinda Chiquoine as- 
sisted with product testing. 


INTRODUCING ISDN with М. 


Blaze to unprecedented ISDN speeds of 128Kbps - and 
stay in touch with analog modems with speeds up to 
28.8Kbps. With the Elite 28641, you get the 
best of both digital and analog worlds. 


Or for those who are investigating ISDN, 
choose the Elite 2864 - the industry’s first 
ISDN upgradeable modem. Get V.34 
speeds now; upgrade to ISDN later 
through a module swap. 


Features that take you to the Cutting Edge of Technology- 


% Supports all popular switches - AT&T SESS 
and Northern Telecom DMS-100, Siemens 
EWSD, with NI-1 or Custom Protocols 


% Supports V.42bis Data Compression 
over ISDN for enhanced performance 


% High Speed Fax - У.17 (14.4 Kbps) send 
and receive. Supports G3 EIA Class 1, 2, 
and 2.0 


%Ф Digital Data Compatibility - ITU-T 
V.120, V.110 and X.75 SLP 
€ Asynchronous/Synchronous РРР % Parallel Port for direct fax printing 


€ Supports V.34 and is backward compatible А 
Ф Embedded Protocol Analyzer for detailed 


% DTE Serial Interface speeds up to 460.8Kbps information when trouble-shooting Elite 28641-57 ГЕО, ISDN (S/T interface) 
| Elite 2864 LED, 2 wire dial-up/leased line | 
Ф Bundle Two B Channels for 128Kbps or for % Data Encryption (DES)* over X.75 | Elite 28641. LED, 2 wire dial up, 2/4 wire | 


simultaneous voice and data transmissions 


% Flash EPROM upgrades through simple AT 
command sets 


Visit us at Networld+Interop - North Hall Booth #1302 
Choose ZyXEL - We'll Revolutionize the Way You Communicate 
Cal 800-255-4101 for the ZyXEL Dealer in your area 


"ZyXEL docs not assume liability arising out of the application or use of any of the security functions described herein. Neither docs it convey any licensc 
under its patent rights nor the rights of others. Specifications are subject to change without notice. АШ trademarks are the property of their respective owners. 


Ф Built-in Analog Adapter for use with 
analog devices 
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4920 E. La Palma Avenue, Anaheim, CA 92807 
Tel: (714)-693-0808 Fax: (714)-693-8811 
Internet: sales@zyxel.com URL: http://www.zyxel.com 
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OLE’s MISSING LINKS 


KEITH PLEAS 


sk a dozen developers to de- 
fine OLE and you'll likely 
| receive а dozen different an- 


swers. The most knowledgeable ones 
will start by telling you about the Com- 
ponent Object Model (COM), but they 
will be relatively rare. That’s because 
the definition and makeup of OLE have 
changed so much in recent years that 
most of the computer industry has yet 
to catch up with Microsoft’s current 
OLE strategy and products. 

Much of the confusion surrounding 
OLE can be traced to Microsoft’s early 
evangelism. The company initially mar- 
keted OLE to users as a strategic ad- 
vantage of Microsoft’s Office applica- 
tion suite. That effort was too successful, 
creating the false impression that OLE 
was designed solely for Office. 

In fact, OLE is also a standard for 
communication between applications 
from different vendors. But during our 
informal testing of OLE features in sev- 
eral applications, we found that intra- 
Office OLE works better than cross- 
application OLE. The lesson is that, as 
with most standards, vendors may 
claim OLE 2 capabilities without hav- 
ing all the specified features. 


Inside the Component Object Model 

The underlying object standard of OLE 

is COM, which defines a language-independent binary interface 
for objects that allows them to behave in consistent ways. COM 
also handles all the communications between components. While 
COM can be used by itself for custom development, it is more 
commonly the basis of an integrated OLE solution that uses a 
variety of OLE services. 

In addition to the binary object specification itself, COM in- 
cludes the following features: 

COM functions: The COM function library provides a num- 
ber of useful routines for software developers. In general, these 
functions begin with “Co” and have names like Colnitialize and 
CoCreatelInstance. 

Marshaling: COM handles the process of packaging, sending, 
and unpackaging interface parameters across process, machine, 
and network boundaries. Marshaling and unmarshaling are ba- 
sically synonyms for packaging and unpackaging. The actual 
transport mechanism is provided by the operating system itself and 
is not considered part of COM. Locally, COM uses a process 


An emerging standard 

for communication between 
applications, OLE 2 will work 
better when software vendors 
agree on its meaning 
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called “lightweight” remote 
procedure calls (LRPCs); re- 
motely, it uses the industry 
standard Distributed Comput- 
ing Environment (DCE) RPC. 

Structured storage: COM 
provides a full-featured sys- 
tem for handling storage and 
stream objects in a robust, per- 
sistent, hierarchical manner. 
In general, a single structured storage object is like an entire disk 
volume: It has something that maps out the contents (like a file al- 
location table), one or more storage objects (analogous to root di- 
rectories and subdirectories), and one or more stream objects 
(similar to files in directories). Structured storage objects can be 
aggregated and nested, and they can exist inside a disk file, in 
memory, or even as database records. 

In addition to these file system-like features, structured storage 
also provides complete transaction processing that you can use, 
for example, to implement Undo operations. OLE also provides 
a default implementation of structured storage called compound 
files, from which OLE compound documents are derived. 

The flexibility of COM structured storage is helpful in en- 
abling legacy applications with OLE; they often have propri- 
etary storage models that can be difficult to reimplement. Struc- 
tured storage also offers a major improvement over dealing with 
file systems directly, particularly when multiplatform solutions are 
required. While COM structured storage is fundamental when 
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implementing OLE servers, it can also 
handle custom storage needs. 

Monikers: As the word implies, a 
moniker is a name for a specific COM ob- 
ject. Like a fully qualified filename, which 
includes drive and path information, a 
moniker contains information about an ob- 
ject as well as the instructions for con- 
necting to it. Monikers can be serialized 
into stream objects. This consistent access 
mechanism allows applications to auto- 
mate connections to objects. COM pro- 
vides built-in implementations for File, 
Item, and Composite monikers and allows 
developers to easily create their own im- 
plementations. One example is the new 
URL moniker, which holds a uniform re- 
source locator that allows client applica- 
tions to access server resources on the In- 
ternet using a variety of protocols. 

Uniform data transfer: Uniform data 
transfer (UDT) is an important mechanism 
in any component-based software. COM 
insures that OLE services using the clip- 
board, performing drag-and-drop opera- 
tions, and doing OLE automation all use 
compatible data formats. 

Version management: Using a COM 
interface creates a contract between the 
object provider and consumer. It’s impor- 
tant that this contract not be broken as ob- 
jects evolve. COM interface version man- 
agement allows adding services to objects 
without breaking existing applications. 


On to OLE 

OLE is a set of object services built on top 
of COM. The first service distributed by 
Microsoft was OLE documents. Microsoft 
heavily marketed this service to end users, 
and it’s what most people still think of 
when they hear the term OLE. 

The next OLE technology was OLE au- 
tomation, initially useful only from Visu- 
al Basic. Next was OLE controls—inter- 
nally, a hybrid of OLE documents and 
OLE automation. Now we have general- 
purpose, industry-specific, and even In- 
ternet-related services, as follows: 

OLE documents: OLE documents 
(sometimes called OLE compound docu- 
ments) are a form of compound document 
that incorporate data created in any OLE- 
enabled application. The most common 
example is probably an Excel spreadsheet 
object embedded in a Word document, but 
a virtually unlimited number of scenarios 
is possible. Several OLE subservices are at 
work here: the object linking and embed- 
ding itself (from which OLE originally got 
its name but which is now a historical foot- 
note); use of property sets within the com- 
pound documents; and the ability to edit 
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е should begin this hands-on investi- 
\X / gation with an apology to OLE. This is 


complex stuff, and large tracts of it 
work well. If the idea is to make integration 
so seamless that you can't tell which applica- 
tion you're in—it works. It's just that a few 
wrinkles need ironing. 


In-place Editing 

In-place or in situ editing is like drive-through 
editing: You don't actually go inside the restau- 
rant, you just stop and get what you want 
through a window. With in-place editing, the 
container application's interface changes to 
that of the server application that created the 
object you're editing. 

Many Windows 95 applications already sup- 
port in-place editing—certainly all the Microsoft 
Office products do. But many others don't. For 
example, even though you can embed and edit 
in-place a Lotus Word Pro 96 document from 
within Office, you can't do the same with Lotus 
1-2-3 release 5. Instead, Office opens a sep- 
arate 1-2-3 window when you try editing a 1-2- 
3 spreadsheet object. The embedded spread- 
sheet is grayed out and its contents copied 
into the 1-2-3 window. When you've completed 
your alterations, 1-2-3 asks if you want to have 
your changes copied back into the object you've 
been editing. 


Objects May Appear Larger 

Than They Are 

When one object is embedded in another, OLE 
has to pull off some complex moves. If you 
do some exploring, you'll find evidence that 
many application designers apparently did not 
have in mind all the activities that OLE would 
allow. The result is that things don't always 
work the way you thought they would, particu- 
larly when it comes to the way an embedded 
object's data gets presented. 

Open a Microsoft Word 7.0 document and 
enter some text. Then embed an Excel 7.0 
worksheet in the Word document. One click 
on the Excel object will generate a box outline 
with attached drag handles. Click and drag the 
handles and watch what happens (see the top 
screen on the next page). 

Sometimes the scaling works and the 
spreadsheet font looks reasonable; sometimes 
it doesn't. Admittedly, we're pulling some es- 
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When you embed a spreadsheet that’s longer than а 
word processor's page, you can't get it to cross the 
page boundary. You can drag the outline over the 
boundary (screen А), but it snaps back (B) when you 
release the mouse button. 


oteric moves: How often does anyone resize an 
embedded spreadsheet to bizarre dimensions? 
But just resize it a little and double-click on it 
to put the spreadsheet into in-place editing 
mode, and the window that opens into the ob- 
ject will likely reveal a suddenly magnified por- 
tion of the spreadsheet. it's as if Excel knows 
you did some resizing on the embedded ob- 
ject, doesn't know the details of the resize op- 


the objects in-place. Yet another service, 
drag-and-drop, originated with OLE doc- 
uments but has recently been extended to 
places like the new Windows shell, so it's 
better to think of drag-and-drop as a sepa- 
rate OLE service. 

Application programs that create com- 
pound documents are called OLE con- 
tainers and applications that furnish ob- 
jects are called OLE servers. It's possible 
for an application to be both an OLE con- 
tainer and an OLE server, which is the 


case with both Microsoft Word and Excel. 

Linking and embedding: In addition to 
static information like the worksheet men- 
tioned earlier, OLE documents can also 
incorporate live elements such as multi- 
media and external services (stock mar- 
ket and sports information feeds, for ex- 
ample). If an object is linked, it still resides 
outside the compound document, typical- 
ly on a server where multiple users have 
access to a single version. What's more, 
when you update the source object, docu- 
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There's nothing smooth about font scaling when you 
resize a contained object. 
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Sort-of-in-place editing. Lotus 1-2-3 grays out the 
embedded. object, then opens a separate 1-2-3 
window loaded with the embedded data. 


eration, and just produces a magnified view 
to impress you. 

Apparently, when you resize horizontally and 
switch to in-place editing, the system picks 
the closest font with the proper horizontal di- 
mension. Unfortunately, this approach pro- 
duces an altered vertical dimension. So, if you 

made your spreadsheet object unusually wide, 
in-place editing produces an edit window with 
a font that's unusually tall as well. The effect 
is orthogonal: If you resize the object so that it's 
tall, the edit-in-place window will be sized with 
a font that's wide, too. 


OLE’S MISSING LINKS SPECIAL REPORT 


Paging Mr. Excel 

The term “logical object pagination” refers to 
OLE's supposed ability to display data for an 
object too large to fit on a page of the con- 
tainer application's data presentation. Try this: 
Create a reasonably long Excel spreadsheet, 
150 rows or so. Embed the object in a Mi- 
crosoft Word document, just beneath a cou- 
ple of sentences on the first page. Excel (or 
Word, it's hard to figure out which program is 
responsible for this) appears unwilling to place 
the top of the spreadsheet object anywhere 
but at the start of a page. Since you've already 
typed a couple of lines of text, the embedded 
object creates an unusable hole extending 
from the end of the text you've typed to the end 
of the first page. The embedded object begins 
at the top of page two. 

Furthermore, the spreadsheet has been 
"clipped" to fit onto the page; it will not cross 
the boundary to the next page. You'll be able 
to see only about 70 or so lines of the Excel 
. sheet, though you can edit the 
й spreadsheet in-place, and scroll 
bars let you get to the rest of 
the "hidden" data. Try hard as 
| you may to resize the sheet 
onto the next page, Excel re- 
fuses. Screens A and B on page 
100 show this phenomenon. 

Remember the unusable 
hole? If you resize the spread- 
sheet to make it smaller—just 
enough to fit on the remainder 
of page one—the whole thing 
| snaps back to just under the 
text. Blink and you'll miss this. 


Where Was I? 

Resizing an embedded object 
So it is larger than the container's viewing win- 
dow area brings up annoying behavior. When 
you activate in-place editing for such an ob- 
ject, the container appears unable to track the 
insertion point of the contained object. 

Let's return to the overly large spreadsheet 
object in the preceding section. If you double- 
click on the object to perform in-place editing, 
the object's window will appear, with scroll 
bars. But if you move the insertion point up or 
down so it passes outside Word's window, 
Word won't "track" the insertion point. In oth- 
er words, the inner window scrolls properly, 
but the outer window doesn't. Because of such 
oddities, our advice is as it's always been: fre- 
quent backups. --НІСК GREHAN 


ments that include links back to the source 
are automatically updated, too. 
Embedded objects are contained within 
and actually travel with the compound doc- 
ument. The data in such objects becomes 
part of the container program's data file. 
The original data file becomes irrelevant. 
Linking and embedding also lets you 
convert the same object to different types. 
This means multiple applications can work 
with the same object, so it isn't necessary 
for all users to have the same OLE server. 


Property sets: OLE documents define 
an extension to structured storage that pro- 
vides a method for storing information 
about objects; this information can be dis- 
tinct from the objects themselves. Proper- 
ty sets are extensible but in general have a 
defined data structure, a common format, 
a defined header, and built-in support for 
localized dictionaries. The only predefined 
property set is Document Summary Infor- 
mation, which contains relatively static at- 
tributes like author, subject, and date of 


creation, as well as dynamic attributes like 
word and page count. All major Microsoft 
applications of the past several years have 
provided this information. You can access 
it from the Summary Information selec- 
tion on the File menu in Windows 3.1 or 
from the Summary tab of the document's 
Properties page in the new Windows shell. 
If you use this summary information, you 
may have also noticed that support for the 
Document Summary Information proper- 
ty set is integrated into the new Windows 
shell: From the shell, select a document 
and choose Properties from the context 
menu; you'll see additional Summary and 
Statistics tabs that aren't provided for oth- 
er file types such as .TXT files. 

Visual editing: Also called in-place ac- 
tivation, visual editing is the name for the 
process of editing a server object inside 
an OLE container. It includes support for 
what amounts to bringing up the server 
application inside the container. To do this, 
it’s necessary to merge the menus of the 
two applications, display the OLE serv- 
er' s docked or floating toolbars, handle 
keyboard integration for hot keys and ac- 
celerators, and provide for frame adorn- 
ments—for example, the top and left rulers 
used in most drawing applications—where 
applicable. This lets you remain in a fa- 
miliar host application without having to 
activate and switch to another application. 

OLE automation: While OLE docu- 
ments are primarily about user involve- 
ment, OLE automation is all done under 
the hood. Controlling applications work 
with objects and with associated com- 
mands that are exposed by server appli- 
cations. With automation, OLE's original 
linking-and-embedding paradigm starts to 
get lost: While a controller may obtain a 
pointer to an object in a server, it does so 
merely to get and set the server’s properties 
and methods and not to create a persistent 
storage object. 

It's possible to serve any object that can 
be created in code: result sets returned 
from database queries, real-time data, ог— 
perhaps more powerfully—internally de- 
veloped business objects for things like 
orders and invoices. 

OLE controls: An important type of 
OLE automation object capable of reacting 
to external events, OLE controls work in 
many recent 32-bit Windows development 
tools. They are also part of Microsoft's 
plans for the Windows user interface: The 
next version of the Internet Explorer will 
be able to host OLE controls for creating 
Windows-based Internet applications. 

Internally, OLE controls are compound 
document objects that are controlled via 
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OLE automation objects. They combine 
the features of both major OLE services 
(though this is mostly transparent to users). 

OLE drag-and-drop: Available in both 
OLE documents and OLE controls, drag- 
and-drop is now also a key function in the 
Windows 95 user interface. Essentially, it 
is another OLE service. So far, Microsoft 
has defined three types: 

Inter-window: Lets you drag objects 
from one application window and drop 
them into another—one way of embed- 
ding an object using OLE documents. 

Inter-object: Lets you drag objects and 
drop them inside other objects. 

Dropping onto icons: Lets you drag ob- 
jects in the Win 95 desktop and drop them 
onto resource icons such as printers and 
mailboxes. Some new OLE controls, like 
the RichText control that ships with 32- 
bit versions of Windows, support drag- 
and-drop operations on the desktop. 

Industry solutions: Microsoft sells ver- 
tical-market OLE services. These have 
been codeveloped with leading companies 
in specific industries. These industry stan- 
dards make it possible to create reusable 
Line-Of-Business objects (LOBjects). 
So far, Microsoft has released specifica- 
tions for the following industries: 


+ WOSA/XRT (extensions for real- 
time market data) 

* OLE for Health Care 

* OLE for Insurance 

* OLE for Retail/POS 

* OLE for Design and Modeling 


Other OLE services: In addition to in- 
dustry-specific services, Microsoft has pro- 
vided specifications for more general-pur- 
pose OLE transactions. Microsoft's own 
products are starting to incorporate these 
specifications. SQL Server 6.0, for exam- 
ple, uses OLE database technology, which 
is sometimes called SQL OLE. Similarly, 
OLE messaging is a key component in Mi- 
crosoft's new Exchange mail server. 

Microsoft will soon incorporate Net- 
work OLE into its 32-bit OSes. Network 
OLE is an extension of COM that uses re- 


| Lotus Development Corp. 
. Cambridge, MA 
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At bottom, most OLE 2 functions involve either linking or embedding. Linking maintains a connection only from 
the linked object to the application in which it was created. Embedding transfers and translates the server 
application's data so it can be independently stored in the compound document. Drag-and-drop and clipboard 


transfers are fundamentally embedding operations. 


mote procedure calls; this will mostly be 
transparent to OLE-enabled applications, 
which will get this new capability for free 
without having to make any changes. (For 
the latest on Network OLE, go to the FTP 
site listed in the box at right.) 


OK, Everybody, on Four 

Application developers' support for OLE 
has varied by industry. The first non-Mi- 
crosoft vendors to get on the bandwagon 
were graphics vendors. Corel's flagship 
CorelDraw, for example, has been an OLE 
document container for several releases. 
Visio Inc.'s Visio, a technical drawing pro- 
gram, was another early OLE document 
container and server. Ironically, Visio was 
also the first shipping OLE automation 
server, beating Microsoft's Office appli- 
cations by several months and actually do- 
ing a better job of providing a useful object 
model to developers. 

For many software vendors, OLE's 
complexity was daunting at first. It wasn't 
until Microsoft encapsulated high-level 
support for OLE in Visual Basic, and in 
the Microsoft Foundation Classes (MFC) 
class library that ships with Microsoft Vi- 
sual С++, that many companies were will- 
ing to integrate OLE services into their 
applications. Companies that sell devel- 
opment tools—compilers, class libraries, 
and so on—have had a more difficult time 
because they often must implement OLE 
support from scratch. 

Thus, you can’t always tell what being 


FIND OUT MORE 
ON THE INTERNET 
To read more about COM, look for 


Microsoft's current specification, updated i in 


October and available vi via FTP at: 


ftp.microsoft.com/developr/drg/OLE- 
info/COMSpecification/COM . Spec. 
DOC.ZIP 


OLE-enabled means. When a product is 
labeled “Supports OLE,” it may be an OLE 
document container or, more commonly, a 
server. It likely doesn't support OLE au- 
tomation. Win32 applications are gener- 
ally more predictable, however, due to Mi- 
crosoft's requirement that an application 
include specific OLE functions in order 
to earn the Windows 95 logo. “The OLE 
Experience," on page 100, offers hands- 
on examples of the kinds of inconsistencies 
that may await a typical user of OLE-en- 
abled applications. 

Clearly, software vendors continue to 
add support for OLE. But they're doing it 
in inconsistent ways, preventing true in- 
tegration and communication from be- 
coming a reality. № 


Keith Pleas is an independent software de- 
veloper and trainer. He is the author of the 
forthcoming book Visual Basic Tips and 
Tricks from Addison-Wesley. You can reach 
him at 71333.3014 9 compuserve.com. 
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USE ABC GRAPHICS SUITE" WITH YOUR MICROSOFT’ OFFICE’ SO 
YOU AND YOUR DOCUMENTS WILL BE MORE IMPRESSIVE THAN EVER. 


Designed for use in the "drag and drop" environment of Windows^95, ABC Graphics Suite is the perfect graphics 
extension to Microsoft Office 95. It arms you with market-proven, award-winning applications for diagramming, image 
editing, drawing, ЗО text and graphics and media management of over 30,000 clipart images. You'll get the new “6.0” 
versions of ABC FlowCharter? Picture Publisher? Micrografx Designer; and the revolutionary ABC Media Manager” plus 


Instant ЗО" For only $149.95: it's one of the most cost-effective ways to improve your business. 


Only $149.95* 


*Upgrade price for owners of Micrografx 
or competitive graphics software and/or 
Microsoft Office 95. ERP for first time 
buyers is $299.95. 


Са! 1-800-376-5119 for a free” 


30-day trial CD, for more information or 
to use our automated fax back system. 


MICROGRAFX 


“There іс a $9.95 charge for shipping and handling. ©1995 Micrografx, inc. All rights reserved. All product names are trademarks of their respective companies. 
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Wass for Windows" 95 has to offer, all you have 


to do is hit the road. 

Wherever you go—across the hall, across 
town or across the countzy-if you've got LapLink, 
you have everything you need to access anything 
you want on your desktop or your network. 

With this single piece of software, you 
can read and send e-mail, run databases and 
custom applications, synchronize data and, yes, 


even transfer files. 


Since there's no need to change apps to 
do all these things, there's no need to hang up 


and redial. And since LapLink works the same 


TR 


way over modems, IPX and TCP/IP networks, 

serial cables, parallel cables, wireless, even the 

Internet, there’s no need to laboriously reconfigure. 
And there’s no need to worry about 

compatibility. Our 16-bit version is built right 

into LapLink for Windows 95, so connecting 

to Windows 3.1 systems is no problem at all. 


By now, you probably can't wait to get your 


hands on the latest LapLink. So you'll be glad to 
know that upgrading-Írom an earlier LapLink, 

or from another product altogether-is ridiculously 
inexpensive. Call 800-224-7704. Better yet, see 


your reseller. ІРІ! give you an excuse to get away 


from the office. 
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SPECIAL REPORT 


NDERGROUND UPGRADES 
FOR WINDOWS 95 


STANFORD DIEHL 


У elcome to Windows 95.1. 
You cannot find it on 
store shelves or in a Mi- 


crosoft brochure; it’s spread out on 
BBSes, on-line services, and World 
Wide Web sites around the world. It 
comprises small, focused utilities that 
add key functionality to the Win 95 
user interface (UI). Some of these fea- 
tures deliver what we expected from 
the UI back in August, when Win 95 
launched. And, in fact, Microsoft itself 
now provides some of the feature en- 
hancements in a freeware bundle put 
- together by the original Win 95 devel- 
opment team. 


Bt 


Powerize 95 

You've certainly got to wonder whether 
the Power Toys suite of utilities, which 
is available free of charge from the Mi- 


crosoft site (http://www.microsoft.com/ - 


windows/software.htm), includes fea- 
tures that simply arrived too late to ship 
with the initial release of Win 95. The 
Power Toys are simple—but highly con- 
venient—UI enhancements. 

For sure, most of us expected to get 
on-the-fly resolution and color-depth 
switching as part of the original UI. 
That capability didn’t ship with Win 
95 but now arrives in the form of a Power Toy dubbed Quickres. 
At BYTE, we often need to switch quickly among resolutions 
and color depths. For instance, we might normally run Windows 
in 256 colors for optimum performance and switch to true-color 
mode to preview images or capture screens. It’s a painful process 
that requires you to reboot Windows each time you need a new 
desktop configuration. 

With Quickres, you just point to the icon in the notification bar 
(at the bottom right of the screen) and select the bit depth and 
resolution from the pop-up menu. The desktop adopts the new 
parameters instantly. It’s a big time-saver. 

EzDesk, a $15 shareware utility, is a perfect companion for 
Quickres. After switching resolutions, you usually have to re- 
arrange your desktop layout, especially when you flip to a low- 
er resolution (e.g., changing from 1024 by 768 pixels to 640 by 
480) and find that Windows has stacked folders on top of each 


Freeware, shareware, 

and low-cost utilities make 
Windows 95 what it should 
have been in the first place 


other to make room for every- 
thing. EzDesk lets you save mul- 
tiple desktop layouts to match 
resolutions. You can store one 
layout for your 640 by 480 desk- 
top, and another for your 1024 
by 768 desktop. 

Together, Quickres and Ez- 
Desk make resolution switching fast and painless. After the sin- 
gle-click switch in Quickres, EzDesk pops up a window, asking 
if you want to apply the stored layout for the new resolution. 
Another click arranges your desktop, and you're ready to go 
back to work. 

Other Power Toys utilities include the following: 


e TweakUI 1.0 controls additional UI settings (see the screen 
on page 106) not available in Win 95. 

* CABfile Viewer peeks into the Windows *.CAB files (com- 
pressed files you'll find on the Win 95 installation CD and flop- 
pies) and performs normal shell operations (e.g., dragging and 
dropping and renaming). 

* An Explore from Here right-click option launches the Explorer 
from a selected folder instead of from the root directory (the Win 
95 default). continued 
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More UI Enhancements 

Apart from the Microsoft stuff, there are a 
few other good utilities that enhance the 
Win 95 interface. WinHacker 95, a share- 
ware utility from Wedge Software, con- 
trols settings for many hidden Win 95 op- 
tions. It duplicates some of TweakUI's 
features but adds other significant capa- 
bilities, including one-click access to the 
Windows Registry, customization options 
for the boot menu, and icon-title word 
wrap. It can also automatically generate 
icons for BMP files from the images them- 
selves, creating convenient thumbnail 
views of image files. 

Best of all, WinHacker can tune Win- 
dows 3.x applications to run better under 
Win 95. The utility can increase the allot- 
ted stack space for legacy applications or, 
in some cases, report a different Windows 
version number to an application to keep it 
happy. 

If you sometimes find it easier to shell 
out to a DOS prompt to run some com- 
mands or programs, you'd appreciate a 
Win 95 command-line utility. There are 
some good ones available. The popular 
4DOS utilities from JP Software (renamed 
Take Command/32) now run under Win 
95 and support an en- 
hanced command set, 
customizable com- 
mands, batch-pro- 
gramming tools, and 
keystroke aliases. 

We also like Smil- 
erShell/95, a $29.95 
command-line utility from Bardon Data 
Systems, because of its convenience and 
simplicity. SmilerShell places a small icon 
on the title bar of the active application. 
You just click on the icon to launch a small 
vertical command-line interface, where 
you then type in any DOS or Windows 
command. Or you can call up a command- 
history window to select previously en- 
tered commands. Like Take Command/32, 
the SmilerShell supports aliases, multiple 
commands on one line, pipes and redirec- 
tion, and command-line parameters. You 
can save the command stack as a loadable 
batch or as a default set of commands on 
start-up. 

Some smaller utilities add specific UI 
functions. Place a shortcut to Chris Blueth- 
man's Shutdown 1.5 utility on the desk- 
top, and you can shut down Win 95 with a 
quick double-click. Run the program from 
a command line (or the SmilerShell) and 
add parameters to restart your computer, to 
boot into MS-DOS mode, or to run a batch 
file before shutting down. 

Sapphire's WinShade 1.5 saves precious 
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Power Toys enhances the right-click desktop 
menu with an Explore from Here option that 
launches Explorer from the selected directory, 
a Contents drop-down menu that lists files and 
folders one directory deep, and a Target 
Properties option for getting information from 
a shortcut's target application. 


ИЕЗУИТОВ 


Сіз 


. Explore From Here 


Contents 


Imm ja Ue Ais теті М бини! жели неч нин Чан 
I mtcr 


Tweak UT 


Fas 


File 


сору с с: йеп пр\* tif TM жұқ 


CETT Command Histo 


59 Му Briefcase 


| General | Explarer | Desktop | Templates | Boot | 


VUE TREO Mee 


nj \ TET n estan ci trn I a rt i mai 


O——————————— 


Edit Options Apps How To Order 


Command history: 


e Bats 
a bt Shortcut to Cnvart dir c:\temp\*.mov 
Й Shortcut to Csw ene м 


Slow < Tweak UT 
File Edit Bockmark Options Нар 


Deleting files without 
confirmation 


Hold down the shift key while 
pressing the Delete key or dragging 
the file to the Recycle Bin to suppress 
the confirmation waming and delete 


| 


3$ Floppy (4) 


desktop space by collaps- 
ing open windows to a 
single vertical bar. As first 
seen in Apple's System 7 
and  Corel's roll-up 
palettes, WinShade shrinks an application 
or an open folder to its smallest vertical 
size when you click on the title bar. 
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Turbo Browsing 

File management in Win 95 isn't bad enough 
to make us long for the Windows 3.x File 
Manager, butitcan get clunky when you're 
trying to perform extensive file operations. 
There are plenty of file management utili- 
ties out there, but we think Turbo Browser 
from Pacific Gold Coast is one of the best. 
It's inexpensive ($49.95), intuitive, and, 
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while it effectively mimics 
the Explorer interface, it 
adds key functionality to 
Win 95. 

Like the Explorer, the 
Turbo Browser utility displays computers 
and drives in one pane and files and fold- 
ers in an adjoining frame. You can per- 
form file operations by accessing a right- 
click menu, dragging and dropping, or 
manually entering a destination directory 
for file moves. As you select files, they 
appear in a Preview Window. 

Turbo Browser supports file conver- 
sions across most of the common Win- 
dows file formats (e.g., BMP, PCX, TIF, 
GIF, JPEG, Photo CD, Targa, Encapsu- 
lated PostScript, and Windows Metafiles). 
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Properties for Display 
‘About QuickRes 


640x480 256 color 
800x600 2 256 color | 
1024x768 256 color 
1280x1024 256 color 
. 640x480 HiColor (16 bit) 
| 800х600 HiColor (16 bit) 
1024x768 HiColor (16 bit) 


640x480 T ueColor (32 bit) 


One of the Microsoft Power Toys utilities, Quickres 
lets you change the display resolution or color bit 
depth with a single mouse-click. 


You can even extract ASCII text directly 
out of word processor documents and 
spreadsheets, sending the text to the Clip- 
board. 

Turbo Browser can create and extract 
ZIP files across multiple directones, and a 
powerful search function supports fuzzy 
searches and Boolean operators. But the 
most powerful feature of Turbo Browser is 
its Qbar. You drag files onto the Qbuttons 
to create batch-file operations. For in- 
stance, you can drag files into the Con- 
vertQ to convert multiple files at once, or 
drop files into the ZipQ to conveniently 
build an archive. Like the Windows task- 


A simple, unobtrusive command-line utility, 
(= SmilerShell/95 supports a windowed command 
= history, multiple commands on a single line, 

E application launching from a drop-down menu, 
and keystroke aliases. When inactive, it appears 
as a small icon in the active title bar. 
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bar, the Qbar can remain on-screen and 
work with other applications. This is an- 
other real time-saver. 


The Paint Whitewash 

Microsoft made some minor improvements 
to the Win 95 Paint applet, but not enough 
to make it truly useful. Aside from being a 
child’s painting toy, MS-Paint doesn’t of- 
fer much of anything to help with even 
low-end imaging. 

Upgrading to a Win 95 image editor is 
expensive, requires acres of disk space, 
and includes more functionality than most 
business users require. But at just $69, 
Paint Shop Pro, a shareware program from 
Jasc, consumes about 3.5 MB of disk space 
(less than a megabyte for the executable) 
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With Shutdown, а double-click closes 
Win 95. Command-line options support 
rebooting, restarting in MS-DOS mode, 
timed shutdowns, and running other 
programs prior to a shutdown. 


From the WinHacker Panel, you can 
adjust start-up options, access the 
Windows Registry, and turn bit-mapped 
file icons into desktop thumbnail views. 


The perfect companion for Quickres, EzDesk 
stores multiple desktop layouts. Change your 
screen resolution with Quickres, and EzDesk 
asks if you want to apply the new layout for 
the selected resolution. 


12:09 PA 


| and delivers enough power to handle 
most imaging needs short of profes- 
sional graphics applications. 

Paint Shop Pro fills a couple of MS- 
Paint’s flagrant weaknesses with its na- 
tive support of over 30 file formats and 
its rich screen-capture functions. What’s 
more, some of the pro- 
gram's fancy features 
compete with those of 
higher-end image editors. 
It has an impressive set 
of special-effects filters, 
including posterize, solarize, mosaic, 
emboss, sharpen, and various distor- 
tions. Special painting tools simulate 
crayon, felt-tip marker, fine-point pen, 
and chalk. A batch facility allows you to 
queue up multiple files for 
format conversion. 

A companion browser 
generates thumbnails of 
available images on disk, 
and Paint Shop Pro provides adequate 
masking, editing tools, and zoom func- 
tions. Some high-end features, such as 
color separations, are not available, but 
the program loads quickly, conserves 
resources, and works well as a replace- 
ment for the paltry MS-Paint. 


Clean Windows 

There’s just no doubt about it: Managing 
the disk clutter and configuration files of 
Windows 3.x is a 
nightmare. Mi- 
crosoft sought to 
change all that 
with the Win 95 
Registry and by 
requiring that all Win 95-—сегаНед ap- 
plications include an uninstall compo- 
nent. 

Certainly, these measures improve 
the outlook, somewhat like upgrading 
a patient's status from desperate to critical. 
But you've still got old Windows 3.x pro- 
grams hanging around, which means you 
have both a Registry and the old INI files 
to keep track of. And although the Regis- 
try tracks installed applications and shared 
components, it does have some manage- 
ment weaknesses. 

The Registry uses a counter to monitor 
the number of applications sharing com- 
ponents, such as DLLs. But the counter 
doesn't track legacy applications and oth- 
er software that's not yet Win 95-com- 
pliant. There's also no requirement to scan 
for changes to an installed application's 
state. 

In other words, you might add features 
through an application via a Preferences 
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menu that taps into a shared library. But 
the Registry’s counters would then be in- 
accurate, because the Registry doesn’t dy- 
namically scan application usage. The ap- 
plication that originally installed the DLL 
could then remove it during deinstallation, 
and the feature you added to the depen- 
dent application would break. The bottom 
line: We still strongly recommend a good 
uninstall utility as an essential part of a 
Win 95 tools arsenal. 

Just as there are plenty of file manage- 
ment utilities to choose from, the market is 
flush with uninstallers. BYTE editors have 
settled on two of these programs to handle 
the daunting task of keeping our Windows 
clean: MicroHelp's UnInstaller and Clean- 
Sweep 95 from Quarterdeck. BYTE’s se- 
nior contributing editor Jerry Pournelle 
swears by CleanSweep, and other editors 
have had good experiences with UnIn- 
staller. Both programs work well and pro- 
vide all the basic functions required from 
an uninstaller. 

After using both of these utilities in the 
lab, we found UnInstaller to be more thor- 


CleanSweep 95 .... $29.95 
Quarterdeck Corp. 

Marina de! Rey, CA 

(310) 309-3700; fax: (310) 309-4219 
info@qdeck.com 

http: //www.qdeck.com 


Circle 1098 on Inquiry Card. 
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EzDesk for Windows 95....... $15 
Melissa Nguyen 

Pomona, CA 

(909) 629-8404 
70571.637@compuserve.com 
Circle 1099 on Inquiry Card. 


ИҒАНӘФ.,.......... $49.95 
CyberMedia 

Santa Monica, CA 

(310) 581-4700 

fax: (310) 581-4720 

Circle 1100 on Inquiry Card. 


Paint Shop Pro ............ $69 
Jasc, Inc. 

Eden Prairie, MN 

(800) 622-2793 

(612) 930-9171 

fax: (612) 930-9172 
74774,570@compuserve.com 
http://www.jasc.com 

Circle 1101 on Inquiry Card. 
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Power Тоуѕ . .............. free 
Microsoft Corp. 

Redmond, WA 
(206) 882-8080 

fax: (206) 635-6100 
http://www.microsoft.com/ 

Circle 1102 on Inquiry Card. 


Shutdown 1.5............. 910 
Chris Bluethman 

Stillwater, OK 

72347 .3306@compuserve.com 
Circle 1103 on Inquiry Card. 
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ough, but CleanSweep was faster, and its 
interface is more intuitive. Either will help 
keep your Win 95 environment from bog- 
ging down with superfluous files and an 
overloaded configuration. 


SmilerShell/95 . ,....,....... ., $29.95 
Bardon Data Systems 

Albany, CA 

(800) 242-4775 

(510) 526-8470 
72340.375@compuserve.com 

Circle 1104 on Inquiry Card. 


Take Соттапа4/32................ $69 
JP Software, Inc. 

East Arlington, MA 

(617) 646-3975 

fax: (617) 646-0904 
75020.244@compuserve.com 

Circle 1105 on Inquiry Card. 


Turbo Browser for Windows 95..... $49.95 
Pacific Gold Coast Corp. 

Glen Cove, NY 

(516) 759-3011 

fax: (516) 759-3014 
74777.3450@compuserve.com 

Circle 1106 on Inquiry Card. 


Uninstaller for Windows 95........ $29.95 
MicroHelp, Inc. 

Marietta, GA 

(770) 516-0899 

fax: (770) 516-1099 
74774.55@compuserve.com 

Circle 1107 on Inquiry Card. 


WinHacker 95....,............. $9.95 
Wedge Software 

Davisburg, М! 

wh95@wojo.com 

Circle 1108 on Inquiry Card. 


WinShade 1.5........... T $5.00 
Sapphire 

Cambridge, MA 

lemmings@mit.edu 

Circle 1109 on Inquiry Card. 
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Turbo Browser (above) streamlines file management 
with paned windows, an integrated file viewer, and a 
Ораг (at bottom) for building file management batches. 
Toss the anemic MS-Paint applet and install Paint 
Shop Pro (left], a $69 paint tool with all the power 

a business user needs. 


CyberMedia’s First Aid 95 includes fea- 
tures for cleaning up your Windows en- 
vironment, although it’s not as thorough 
as a dedicated uninstaller. However, First 
Aid can do some other cool tricks. For in- 
stance, it checks your Windows configu- 
ration and fixes potential problems. It alerts 
you to file extensions that don’t have ap- 
plications associated with them, to short- 
cuts that no longer point to valid applica- 
tions, and to performance parameters that 
are not optimized. First Aid maintains a 
fairly extensive knowledge base of appli- 
cations that it can check for errors, as well 
as a large database of technical-support 
telephone numbers. 

The program can also run its Crash Pro- 
tector utility in the background. Crash Pro- 
tector traps Windows faults (e.g., a General 
Protection Fault or a divide-by-zero error) 
that might normally freeze your computer 
and trash unsaved data. Thus, instead of 
facing an unrecoverable crash, you can re- 
turn to your application and save your data 
before shutting down normally. 


Windows 96 
You can make the Win 95 UI much more 
convenient with a few well-chosen utilities. 
Be careful, though: Keep only the ones 
that let you work the way you want to. 
Watch out for utilities that lodge in the 
Startup folder and consume valuable re- 
sources, And if you download several files 
from the Internet, invest in good virus- 
protection software that dynamically scans 
your Windows environment, such as Nor- 
ton Anti-Virus, Dr. Solomon’s Toolkit, or 
McAfee Virus Scan. № 


Stanford Diehl was until recently the direc- 
tor of BYTE reviews. He currently works at 
New England Business Service’s Peterbor- 
ough, New Hampshire, division. You can 
reach шт on the Internet or BIX at sdiehl( 
bix.com. 
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JOHNSON CONTROLS MILLIONS. 


If you’re looking for a fast, easy laptops — something they couldn’t do with CAD. 


% and flexible way to do technical FULLY 4 
= я 1 drawings at your office or in the field, THE ' 
A you have two choices. You could try Johnson Controls’ engi- 
to make CAD software fit neers found Visio’s OLE 2.0 " 
You can print your drawings -— қ } 
in any standard size including — needs. Or, а connectivity makes it easy 


With Visio Technical 4.0, 
; . тез . Johnson Controls' engineers 
Controls’ experience and use new Visio Technical 4.0. drawings into their docu- can create on-site engineering 
drawings on their laptops. 
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Johnson Controls? discovered that by standardizing | Proposals. The capability to import and export DWG 
on Visio Technical as part of their Windows" desktop, | and DXF formats allows them to work with existing 


they could save millions per year in engineering costs. CAD files. Plus, Visio Technical 
With Visio Technical, engineers ,, 4.0 offers Windows 95, Windows 
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lose. Need more convincing? Call for the 


Johnson Controls study. Or, order Visio 
= Technical for $299 by contacting your 
local reseller or calling 800-24-VISIO 


create and modify 


Visio Technical includes 


technical drawings over 2,000 SmartShapes for engineering, ext. E23. Then, visit us on the web at 
. architecture, and design. Simply drag Y 
on-site with their SmartShapes from stencil to page. It’s that easy. http ://www.visio.com. 
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Want a better way to connect clearly. And be 


with your audience? Discover the more productive. Without the DS. 

power of Proxima. tations of slides and transparencies. FIND OUT MORE 
With a Proxima Desktop Just plug a Proxima Desktop about Proxima today. And keep 

Projector, you can make a bigger Projector into your PC or Mac, and your audience wired. 

impact with your presentations. you ll be able to project images | 

Communicate your ideas more from your computer screen onto a 


Get the facts on the latest Proxima 
products. Call for your free “Get Wired 
With Proxima" Kit" today! 


1-800-655-5155 ext, 102 Nu 


и | “Get Wired With Proxima" Kit! 
large screen or wall. It's that simple. 2 


Want to add audio and video 
to your presentations? Make last- 
minute changes on the fly? No 
problem. Proxima gives you the 
flexibility and performance to take 
your multimedia presentations to = ІК A ^\® 


* Limit one kit per customer. 


The Proxima DP5100 and the best-selling 
DP2810 lead the way in brightness, image à 
quality, and price/performance. a higher level. BL | 

THE DESKTOP PROJECTION COMPANY 


Main Office. 9440 Carroll Park Drive, San Diego, CA 92 121-2298, (619) 457-5500, FAX (619) 457-8647. European Office: Horsterweg 24, 6191 RX Beek, The Netherlands, +31-43-650 248, FAX +31-43- 849 220, 
Proxima and Cyclops are registered trademarks af Proxima Corporation. Desktop Projector and Desktop Projection are trademarks o! Proxima Corporation ‘Other trademarks are the property of their respective owners. 
U.S. and foreign patents are pending. Copyright 1895 Proxima Corporation. All rights reserved. Specifications subject to change without notice. 
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SPECIAL REPORT 


BETTER CONNECTIONS IN WINDOWS 


PAUL KORZENIOWSKI 


nlike its predecessors, Win- 
dows 95 was designed from 
the start with communications 


and network computing in mind. The 
operating system has many of the basic 
functions a user needs to connect to on- 
line services, LANs, and the Internet. 
Many tasks, such as transferring files, 
are now simpler, and you can switch 
more easily between background and 
foreground. 

The OS includes capabilities that users 
could previously find only in separate, 
add-on packages. So, with Windows 95, 
you must ask whether you need a third- | 
party communications package, or will 
you be content with HyperTerminal, Ex- | 
change, Internet Explorer, Briefcase, and | 
dial-up/direct cable networking? 


A Win 95 Communications Feast 
HyperTerminal, a big improvement 
over Windows 3.175 Terminal applet, 
lets you transmit and receive files, and 
you can dial up E-mail and on-line ser- 
vices simply by clicking on icons. Of 
course, you have to enter needed in- 
formation for specific services, while 
the third-party products come config- 
ured ready to use these services. 

Microsoft Exchange enables you to 
view a fax and set up a fax cover page, but it doesn’t let you 
preview a fax before sending it—a capability found in Delrina’s 
WinFax Pro. 

Microsoft's Internet Wizard walks you through setting up an 
Internet connection using either the Microsoft Network or an- 
other Internet service provider. The Windows 95 Plus package in- 
cludes a World Wide Web browser (Internet Explorer). But a 
user who wants to do something else on the Internet (setting up 
a chat session, for instance), or wants to use a Web browser with 
more or different capabilities, will need add-on software, such as 
Delrina's Cyberjack that’s included with CommSuite. 

Win 95's Briefcase lets you designate files to be used on a 
different computer and simplifies the process of updating the 
originals later on. And file transfers between two computers are 
handled through dial-up networking and direct cable connection 
utilities. Windows 95 incorporates extensive support for tele- 
phone-based activities through the telephony API, or TAPI. 


Who Needs What? 
The casual communications user may well find Windows 95 all 
he or she ever needs. The frequent communicator, however, is 


Windows 95's built-in 
communications makes you 
wonder if you need add-on 
comm software 


more likely to discover the limita- 
tions and rough edges and want 
something better. For that user, add- 
on comm packages are often sim- 
pler to manipulate, are easier to cus- 
tomize, and support wider ranges 
of communications options. 

The three packages we look at 
in this article are designed for different types of communica- 
tions users, and each bundles a different set of features. Comm- 
Suite from Delrina (now a division of Symantec) tries to include 
virtually everything, but the package seems aimed primarily at 
those people with heavy faxing needs. Traveling Software's 
LapLink 7.0 for Windows 95 is designed for the mobile worker 
or executive who may be using multiple computers and needs 
heavy-duty file transfer and remote access. Mustang Software's 
QmodemPro for Windows 95 is more like the communications 
programs we have seen in the past, and it seems designed around 
the needs of those who run or access computer bulletin boards. 
These communications packages have clearly evolved from dif- 
ferent directions and different strengths. 

Because of these different feature sets and target users—for ex- 
ample, one package emphasizes desktop faxing, while the other 
two don't have that capability—making apples-to-apples com- 
parisons among the different communications products is diffi- 
cult. Plus, when we began our testing for this article, there were 
only a few products available. Even though Windows 95 began 
shipping last August, few vendors have ported their communi- 
cations software to Microsoft's new OS. continued 
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These are all 32-bit applications, rather 
than 16-bit, and thus users should see im- 
proved performance for I/O-intensive 
chores, such as downloading large files. 
We tested these packages with 32-bit de- 
vice drivers. The vendors take advantage of 
Windows 95 features, such as Tab bars. 
Overall, the products represent a good first 

~step toward exploiting the new OS. 

In general, these applications offer a va- 
riety of options. Setting up routine com- 
munications tasks usually means following 
fill-in-the-blank prompts, and the process 
generates icons for later use. The applica- 
tions include scripting features that allow 
power users to automate more sophisti- 
cated calling sequences. 


Jack of All Cyber Trades 

Delrina’s CommSuite bundles four dif- 
ferent communications products into a sin- 
gle package. The strongest module is Win- 
Fax Pro, for sending and receiving faxes 
from a PC. Cyberjack features Internet ac- 
cess tools, such as Gopher software and a 
Web browser. WinComm Pro lets users 
dial into on-line data services and bulletin 
boards. The TalkWorks module adds 
voice-mail functionality. 

CommsSuite, which was the only prod- 
uct actually shipping when we did our test- 
ing, includes the most comprehensive set 
of tools for novice users. Help menus are 
available on any screen, and a user can 
click on an icon to see a brief description 
of any function. An on-line tutorial walks 
through all the product's different mod- 
ules and capabilities. The documentation 
was comprehensive and simple to follow. 

The package supports the Windows 95 
toolbar, and power users can customize 
the bar to automate repetitive tasks. Let's 


Traveling Software's LapLink for Windows 95 
simplifies and speeds up the process of transferring 
files over a dial-up connection. 


112 BYTE APRIL 1996 


now take a look at 
the different modules 
in CommSuite. 


WinFax Pro. This 
module is designed 
for heavy-duty fax- 
ing. A simple con- 
version program |. 
converts phone- | 
books, logs, and | 
folders from earlier | 
versions of WinFax 
Pro into Windows 95 | 
formats. Once the | 
changes are made, | 
however, those files 
won't run under Windows 3.1. 

The package makes it simple to send 
and customize faxes. WinFax Pro includes 
100 cover-page samples to choose from 
or customize. Most cover pages also al- 
low the user to include short messages. 

Because many people move faxes via 
their E-mail systems, the product supports 
Microsoft's messaging API (MAPI). Win- 
Fax lets users move faxes to the Microsoft 
mail system. You can drag any fax and 
drop it into any MAPI-compatible E-mail 
envelope. This capability isn't available 
with Microsoft Exchange. 

The log for WinFax Pro includes a field 
that says whether a fax was delivered or 
not. Win 95 doesn't include this feature, so 
the user has to wade through a series of 
cryptic messages just to determine if a fax 
was received. WinFax Pro also provides 
a link from an optical character reader to 
Microsoft Exchange. 

A fax viewer lets you clean up the dark 
spots on received faxes. The product can 
convert faxes to text with its built-in OCR. 
This release includes a photo capability 
for sending high-quality graphics in black 
and white. Users have other ways to send 
. documents (e.g., via E- 
i] mail), so this feature may 
| have limited appeal. 

WinFax presents users 
with many different 
| scheduling options. You 
| can set faxes for auto- 
matic transmission at 
night when phone costs 
are lower. On the road, 
you can configure faxes 
to be sent via different 
calling-card options. 

For the user who has 
to send out reports on a 
regular basis, there's a re- 
curring-event feature that 
will fax a document at a 
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Delrina's WinFax Pro is one of CommsSuite's рар 
modules, making it considerably easier to send faxes 
than if you used Microsoft Exchange’s faxing function. 


set interval. The transmission сап be on a 
particular day of the week (the second 
Tuesday of the month, for example) or on 
a specific date. The system can produce 
printed records of each fax transmission. 


Talk Works. In addition to faxing, WinFax 
Pro includes voice-mail capabilities if a 
system has an integrated data/fax/voice 
modem. Because Windows 95 supports 
TAPI, TalkWorks can discriminate among 
incoming calls and will hand the call to 
the appropriate communications module. 
Thus, a PC with a Sound Blaster card can 
become a telephone. 

You can set up the voice-mail system 
to answer a call after a specific number of 
rings. A system manager could set things 
up to store voice-mail messages in a single 
inbox or assign a series of mailboxes to 
specific users. 

The program’s fax-on-demand feature 
lets customers call in and request that a 
document be sent to them. This has proved 
popular for automating technical support, 
and a small firm taking phone orders could 
also benefit from this feature. 

The TalkWorks fax features do not use 
the Norton Anti-Virus software, which can 
be used with the other CommSuite mod- 
ules. Although not necessary, this feature 
could ensure that unwanted viruses are not 
transmitted along with a fax during a bi- 
nary file transfer. 


WinComm Pro. This general-purpose 
communications program helps users con- 
nect to on-line services and BBSes. The 
product comes with integrated scripts for 
AT&T Mail, BIX, GEnie, CompuServe, 
Delphi, MCI, Dow Jones, and NewNet. A 
user can click on an icon and dial in to one 
of these services. 


The software supports RIPscrip, which 
provides a graphical front end to bulletin 
board systems. Instead of answering Yes 
and No questions, a user works with dialog 
boxes and color. There's an image man- 
ager for graphics files, including BMP, 
GIF, JPEG, PCX, and TIF. (If you rely on 
Windows 95's built-in tools, you can view 
BMP and PCX files with Paintbrush, and 
GIF and JPEG files with Internet Explor- 
er. You're out of luck with TIF files, 
though.) A handy feature called ZIP Man- 
ager uncompresses downloaded files. 

Delrina includes its own version of the 
Basic language with which power users 
can create scripts for WinComm Pro. The 
software can also build a script by record- 
ing keystrokes. When WinComm Pro 
downloads a program, it checks it with 
Norton Anti-Virus. 


Cyberjack. This module is the most re- 
cent addition to the CommSuite package. 
It's designed to help people surf the Inter- 
net and provides connectivity to five types 
of Internet services. A Wizard feature helps 
you sort through different connection and 
setup options. 
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The Web browser does 
the things that most pre- 
Java browsers do. It has a 


pretty interface, and cap- [or nar these 


ture and filtering features 
let you grab and save im- 
ages. How does Cyber- 
jack stack up next to Mi- 
crosoft Internet Explorer? 
In addition to the basic 
browsing capabilities, Cy- 
berjack features news- 
groups, file transfer capa- 
bilities, interactive chat, 
and Gopher. 

The News component 
lets you post and read messages on news- 
groups, as well as sort by fields and filter 
stories. The file transfer capability lets you 
move files between two computers. 

A Cyberjack user can set up an inter- 
active chat session and converse with a 
number of people. A different color for 
each chatting party helps keep track of 
who said what. Gopher capabilities let you 
leaf through text documents and enable 
you to work with multiple file folders. Cy- 
berjack uses Microsoft Exchange for send- 


Mustang Software BBS at 14400 — 


Winpows TAPIs YOUR PHONE 


or telecommunications 
software developers, 
L Windows 95 is а four- 
letter word spelled TAPI. Mi- 
crosoft’s decision to incorpo- 
rate the telephony API into its 
operating system has funda- 
mentally changed the way 
most telecommunications pro- 
_ grams operate. ТАРІ eases 
the work of telecomm-software 
developers, but it also makes 
them think about what fea- 
tures are important and how 
to implement them. 

TAPI takes over many of the 
housekeeping chores from 
telecommunications рго- 
grams, centralizing and stan- 
dardizing these in the OS. First 
of all, TAPI knows about 
modems, and it knows what 
they need to know. Previously, 
every communications pro- 
gram had to have its own set- 
up and configuration routines 

to determine which comm 
port, speed, and IRQ to use. 
Now, TAPI automatically de- 
termines what modem you 
have and configures Windows 
to support it. Whether it's an 
internal, external, or PC Card 
modem doesn't matter. The 
system configures itself pret- 


ty much without user inter- 
vention. Now each comm pro- 
gram simply interrogates the 
TAPI system; the developer 
doesn't have to write a con- 
figuration routine. 

Scott Hunter, vice president 
for engineering at Mustang 
Software (maker of Qmodem), 
maintains that one of the 
most important things TAPI 
achieves is having the oper- 
ating system manage the 
comm ports, with the result 
that all programs have access 
to them. In the old days, if you 
ran a communications pro- 
gram—Procomm Plus or Qmo- 
dem, for example—the first 
thing that software did was 
open the comm port. At that 
point, every other program 
was locked out from that port, 
regardless of whether it was 
actually being used. Hunter 
says this was an important 
technical reason (aside from 
marketing considerations) that 
Windows comm programs 
added faxing capability. Since 
the port was tied up, the user 
couldn't fax unless he or she 
either closed the program or 
used the program's own fax 
tool. Under Windows 95, sev- 


eral communications pro- 
grams can now share the 
same port, with ТАР! manag- 
ing conflicts and scheduling. 
TAPI also centralizes what 
Windows 95 terms dialing 
properties, allowing the user 
to set up appropriate dialing 
parameters and conditions for 
multiple locations (home, of- 
fice, a remote site, a hotel 
room). The user only does this 
once, at the OS level, instead 
of having to reconfigure each 
different comm program or 
Web browser every time he or 
she moves locations. 
Remember, the T in TAPI 
stands for telephony, which 
opens considerable new pos- 
sibilities. Say a fax comes in; 
TAPI answers the phone and 
routes the call to Microsoft 
Exchange. In the original re- 
lease of Windows 95, Ex- 
change didn't support this au- 
tomatic routing. But a new 
modem driver, Unimodem V 
(downloadable from http:// 
windows.microsoft.com), adds 
this ability. Even without Uni- 
modem V, however, some 
communications programs 
can enable routing. 
— Russell Kay 
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With Mustang's excu you can open Mh 
windows for file transfers, on-line dialogue, and 
viewers for received files in a variety of formats. 


ing and receiving Internet E-mail. 

If you simply want to browse the Web, 
then Microsoft Explorer should be suffi- 
cient— particularly the version 2.0 upgrade 
available from http://www.windows.mi- 
crosoft.com. But if you want more ad- 
vanced Net capabilities, then you should 
check out Cyberjack. 


LapLink 7.0 for Windows 95 

Traveling Software's LapLink made its 
name as the premier utility for transfer- 
ring files between computers. This her- 
itage is apparent in the new release, but 
it’s augmented with remote-control and 
other communication capabilities. The 
product will be useful for the mobile ex- 
ecutive who often works on the road with 
a wide range of connections. 

In MS-DOS 6.2x, Microsoft incorpo- 
rated Interlink, a file-transfer utility that 
operated much like LapLink. Windows 95 
has even more advanced capabilities. Its 
dial-up networking and direct-cable con- 
nection allow a LapLink-like functionali- 
ty. In addition, the Briefcase feature makes 
it easier to keep a set of files synchronized 
between two computers. The problem is 
that none of these is very well explained or 
described in the help system or documen- 
tation, and getting them working can be 
an exercise in frustration. 

Also, both computers have to be гип- 
ning Windows 95. If one is using Win- 
dows 3.1—ѕау it's a 286 machine that flat- 
out can’t run 95— then you’ re out of luck 
with built-ins. Here, LapLink is not only 
helpful but necessary because it includes 
both 32-bit and 16-bit versions. It’s a lot 
easier to set up and get going, too. 

Traveling Software has revamped 
LapLink to take advantage of the OS and 
to look like a Win 95 application, using 
standard dialog boxes and icons instead 
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of menus. Conveniently, the software can 
pull telephone numbers from the Windows 
95 address book. You can connect to oth- 
er machines running Windows applica- 
tions and Win 95’s long filenames will be 
truncated to DOS’s 8.3 format. 

As a dial-up system, LapLink 7 works 
with three remote servers: Shiva’s PPP, 
LAN Rover, and Windows NT Remote 
Access Server. The new release also lets a 
user connect to a TCP/IP network. Previ- 
ous versions concentrated on Novell’s IPX 
protocol. This was the only product we 
tested that would support wireless con- 
nections. LapLink works with the AirShare 
Radio protocol. 

LapLink also has some security capa- 
bilities. An optional call-back feature will 
break an incoming connection and then 
redial the user’s system at a preassigned 
phone number. While not foolproof, this 
makes it harder for a malicious hacker to 
dial into a system. 

The product includes three basic com- 
munications services: file transfer, remote 
control, and interactive chat. The file trans- 
fer capability enables you to view or ex- 
change files with a remote PC. LapLink’s 
patented SpeedSync feature downloads 
only changes to a file rather than its en- 
tire contents, which cuts time significant- 
ly. This will be useful to people who reg- 
ularly access and update specific files. 

Remote control enables a user to open a 
program running on a remote system and 
transfer information between the two sys- 
tems. An interactive chat facility enables 
two users to converse by exchanging text 
messages on-line in real time. 

There was no on-line tutorial in the 
package we tested, but the program does 
provide help with setting up a communi- 
cations session. This is especially useful 


_ CommSuite for Windows 95... - 
 Delrina a Division, Symantec Corp. 
_ Toronto, Ontario, Canada 
(800)268-6082 _ 

(416) 441-3676 

fax: (416) 441-0333 
http://www. delrina.com | ! 
Circle 1155. on Inquiry Card. 


| $229 


| Laplink 7. 0 for Windows 95.. 
Traveling. Software, Inc, 
_ Bothell, WA | 

. (800). 343-8080 

(206) 483-8088 | 

http: Хем: travsoft. com 

JP Circle 1 156 on Inquiry Card. 
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| _ QmodemPro. for Windows 95. 
| _ Mustang Sofware, Inc. - 
H" Bakersfield, ORI = 
] (805) € 873-2500 
t Рр; / Лема. mustang. com 
| Circle 1157 on on Inquiry Card. 


. $129 


.. $129 
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because LapLink of- 
fers users a variety of 
connectivity options: а ff # 
cable connection, dial- $4 7. 
up, modem, network, 5. 
and wireless services. 

LapLink's Quick- 
step walks a user 
through the process of 
setting up a PC for dif- 
ferent types of connec- 
tions. The Tips section 
includes hints for set- 
ting up a computer— 
handy if you manage В 
novice users. One tip |е; 
outlines how to setup 7 
a parallel port—noting, for example, that 
standard printer cables don't work. Trav- 
eling Software includes the special paral- 
lel cable you need, plus another cable for 
connecting to serial ports. Yet a third cable, 
which is designed to speed up data transfer 
between ECP/EPP ports, can be purchased 
separately for $69.95. 


QmodemPro for Windows 95 

Mustang has focused on bulletin board 
software. The firm's new QmodemPro for 
Windows 95 enables a user to set up a 
BBS. As part of its tutorial, the company 
invites users to access Mustang's own user 
bulletin board system. 

The new package focuses on dial-up ca- 
pabilities and eases users through that set- 
up process. The software includes scripts 
for CompuServe, MCI Mail, Delphi, and 
GEnie. The process is a simple fill-in-the- 
blanks scenario; the scripts include the 
phone numbers and passwords to these 
systems. QmodemPro for Windows 95 
comes with its own scripting language, 
which resembles Basic. 

The communications package supports 
МАРІ, so a user can move text from a win- 
dow to another mail product, such as Mi- 
crosoft Exchange. The picture viewer en- 
ables you to work with graphics files in 
BMP, GIF, and JPEG formats. 

If you're moving from an older Win- 
dows version of QmodemPro, you have 
to clean up your old scripts and remove 
device-specific data because Windows 95 
is so much more aware of hardware. In 
other words, for Plug and Play to work, 
you don't want to confuse the system with 
parameters and settings for older versions 
of Windows. 

Qmodem Pro includes built-in encryp- 
tion capabilities. It uses the RSA public- 
key algorithm to preserve the integrity and 
confidentiality of transmissions. 

The product now relies on Windows 95 


Пета такма 


TakWorks 


With the TalkWorks module, CommSuite adds 

voice-mail and response capability to your computer 
system's bag of tricks—providing you also have a Sound 
Blaster-compatible card and microphone. 


rather than having a separate fax option, 
which was available with previous ver- 
sions of Qmodem. Thus it shares the same 
limitations as Windows 95. 

The user manual for QmodemPro for 
Windows 95 is well-designed and simple 
to follow. However, the product's on-line 
help was not as easy to navigate as the 
help systems in the other two packages 
we've been working with. In this regard, 
QmodemPro for Win 95 assumes a high 
degree of understanding on the user's part. 


Which One? Or None? 

These three communications packages are 
quite different from one another, reflecting 
primarily the very different DOS and Win- 
dows products of their earlier incarnations. 
Look at your own communications needs 
and pick one of these products according to 
what you do most. If you're using Win 95, 
you still need to consider if you need, or 
want, any of these products. 

Windows 95 provides extensive 
telecomm features for the user who occa- 
sionally has to transmit information, read 
or send a few pieces of E-mail, or go on- 
line once in a while. The communications 
packages from Delrina, Mustang, and 
Traveling Software focus on users with 
specific requirements. If you don't fit com- 
fortably into one of those categories, you 
may want to simply try out the applica- 
tions that come with Windows 95. You'll 
soon discover what you really need, and 
that need will guide you to the appropriate 
third-party product. в 


Paul Korzeniowski is a freelance writer in 
Malden, Massachusetts. You can reach 
him on the Internet as 000684 1944 Q mci- 
mail.com. 


After scanning the car with HP ScanJet 4c, we added and manipulated Corel Professional Photos using Corel PHOTO-PAINT 5 to create this exciting image. 
Together Corel PHOTO-PAINT 5 and the HP Scanjet 4c Color/Grayscale scanner can help you 
unleash the power of your imagination in creating impressive documents, flyers and brochures. 
Now when you purchase the HP Scanjet 4c scanner you will also receive Corel PHOTO-PAINT 5. 


HP Scanjet 4c 


© Easy-to-use scanning software for the 


novice or expert 


© Scan images at 2,400 dpi enhanced optical 
resolution (600 dpi optical resolution) 


© One billion colors (30-bit internal) for 
improved shadow detail and smoother 


colors 


© 10-bit internal grayscale for 1,024 levels 


of gray 
© Caere OmniPage Limited Edition 


© Includes Visioneer PaperPort software for 


easy e-mailing, filing and faxing of 
documents 


© Affordable scanning solution for only 


$1,179 US list, $1,679 Сап list. 


CA HEWLETT * 


PACKARD 


“It's the easiest thing 
you'll do all day.” 


United States 
1-800-SCANJET 


ext. 9237 dept. 293 


SPHOTO-PAINT ! 


"The Best in Photo-Editing and Бітер Creaton Best іп Photo-Editing and Bitmap Creation 


© Precise photo-retouching: edit, crop, 
change colors 


© Amazing special effects: mesh warp, 


swirl, pinch, 3D perspectives 


© Over 50 image enhancement filters: 
swirl, wet paint, glass block, 
psychedelic 


& Accurate color calibration system 


© Enter text directly on screen: up to 
32,000 characters 


® Load and edit partial images 


© Intuitive user interface: fun and easy 
to use 


To purchase this incredible bundle call toll-free for the HP 


authorized dealer near you! 


All products and company names are trademarks or registered trademarks of thelr respective companies. 
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Canada 
1-800-387-3867 


Corel PHOTO-PAINT 
NUMBER ONE іп IMAGE-EDITING 


ae 77 та 


Містодтаік 
Pub 


4 COREL 


httpZ/www.corei.com 
Call now for faxed literature! 
1-613-728-0826 ext. 3080 
Document # 1123 


“The best in photo-editing 
and bitmap creation." 


KUR-0175 


Single or dual RAID controllers 
with optional automatic 
fail-over. 


N+1 front removable load shar- 
ing power supplies dedicated to 
each RAID controller. 


LCD panel and keypad for 
RAID status display and 
configuration. 


True hot-plug drive modules 
from 500MB to 4.2GB. 


Up 10 33.668 per (Зи) EIA, 
modularly expandable. 
Coid, warm or hot spare drives. 


Up 10 20068 of RAID in а 40" 
rack. 


Without the Up-front Investment, 


Artecon's new LynxRAID™ enables you to 
upgrade from desktop mass storage to desk- 
side or rackmounted RAID with 100% invest- 
ment protection. With LymxRAID, you can 
incrementally grow into RAID by utilizing your 
existing мих desktop units and expanding 
your system as your needs grow. 


Every мих subsystem features options such 
as true hot-plug drive modules from 500MB to 
4.9GB, individual front removable power sup- 
plies and LCD/keypads. Lynx units can be 
Stacked for desktop RAID or racked into a high- 
ly modular RAID system for maximum reliability 
and redundancy on SPARC®, HP, SGI, RS6000, 
Mac or PC platforms. 


At the heart of each LvnxRAID configuration 
is a fault-tolerant, RISC-based RAID controller 
subsystem, which occupies a mere 5.95” of 
vertical rack space and can support either one 
or two independent or dual loadsharing RAID 
controllers. Each controller is available with up 
to 32MB built-in cache, supports RAID levels 0, 
3 and 5 and fast-narrow, fast-wide and fast- 
wide differential host interfaces. 


The LCD panel and keypad give access to RAID 
status display and configuration. A battery- 
backed alarm panel provides both audible and 
LED alarm indication of potential voltage, cur- 
rent, temperature or controller failure. 


PO Box 9000, Carlsbad, CA 92018-9000 
(619)931-5500 FAX (619) 931-5527 


email: sales artecon.com 
A Membar of the Nordic Group of Companies 


Enterprising solutions for your enterprise.™ 


Optional Sphinx unit to rack- 
mount a desktop SPARC®, HP or 
SG! workstation for network 
addressable RAID. 


Battery-backed audible and LED 
alarm indicator panel for power 
and temperature monitoring. 


RAID levels 0, 3, or 5 with up to 
28 drives, and 32MB cache per 
controller. 


Individual, front removable, disk 
power supplies for further redun- 
dancy and fault tolerance. 


LCD/Keypad for disk 
information display and 
setting. 


Complete flexibility in RAID set 
definition. 


UPGRADE TO RAID 


LynxRack 


Incrementally grow your System 
from desktop storage to RAID 
based on Lyx modules. 


In addition, each controller is equipped with 
two front removable loadsharing power sup- 
plies and removable fans for maximum fault 


tolerance. 


RAID Towers can support up 


to 29GB of RAID storage each. Single controller 
LynxRAID rack configurations offer up to 
100GB in a 40” rack, while dual controller sys- 
tems can expand to 200GB in the same foot- 


print. 


So when you think about RAID, think about 
protecting your investment with a solution that 
grows with you. Call Artecon today for infor- 
mation on LypxRAID configurations. 


1-800-USA-ARTE 


1-800-872-2783 


http://www.artecon.com 


Artecon, Canada, (416) 487-7701 + Artecon, Japan 81-3-3280-1210 4 Artecon, France 33-1-69-1818-50 а Artecon, Europe 31-53-83-2209 
Artecon and the Алесоп logo are registered trademarks of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers. 
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Fa 1 xis | 
a 
indows 95 must find its ~ 
VW into businesses, Зе 
both small and large, to. Ses 
bor 


be successful. So far, however, many 
businesses are saying “no, thanks," typ- 
ically because of the operating system's 
networking and security problems. 

Sales figures proving this are hard 
to come by, but slow acceptance of 
Windows 95 in the business commu- 
nity is indicated by dramatically lower 
sales projections by market researchers 
Dataquest and IDC, as well as com- 
ments from companies that developed 
Windows 95-specific software. As Dr. 
Michael Cowpland, chief executive of- 
ficer of Corel Corp., recently remarked, 
“Market absorption of Windows 95 has 
not yet met industry expectations. As a 
result, 32-bit applications like Corel- 
Draw 6 that are designed to work on 
Windows 95 and Windows NT have 
had a slower market penetration than 
we originally expected." 


Windows 95 and NetWare 

One of the more serious networking is- 
sues is Windows 95's ability to crash 
NetWare-based LANs with just a few 
clicks in the Control Panel. For exam- 
ple, if you use the Network icon in the 
Control Panel to configure the Mi- 
crosoft NetWare client for printer shar- 
ing, and if you inadvertently enable Novell's Service Advertising 
Protocol (SAP) on the File and Printer Sharing for NetWare Net- 
works screen, your Windows 95 PC will broadcast LAN messages 
that tell other clients your PC is a NetWare file server (though peo- 
ple who try to log on to your PC as a NetWare server fail to get 
access). Oddly, Microsoft didn't release a patch until October 
20, 1995, even though Windows 95 beta testers had reported this 
rude behavior during testing roughly six months earlier. You'll 
find the patch on Microsoft's Web site (http://www.win- 
dows.microsoft.com/windows/software/w95fpup.htm). 

The new 32-bit NetWare Directory Service (NDS) client from 
Novell, still in beta testing as we went to press, fixes this problem 
by preventing Win 95 from emulating a NetWare server or oth- 
erwise doing file/printer sharing via IPX. Microsoft’s NetWare 


Microsoft touts Windows 95 
as network-ready, but 
NetWare conflicts and setup 
glitches are keeping it off 
some corporate LANs 


NDS client software, however, 
continues to exhibit the problem. 
Furthermore, the Microsoft NDS 
client implements only a few 
NDS functions. Until Novell ag- 
gressively irons out the bugs in 
its Windows 95 client, people 
who use Windows 95 on a Net- 
Ware LAN will not have the 
same features and functions that 
users of Macintosh, OS/2, and Windows 3.1 clients enjoy. 

In several other respects, Microsoft’s NetWare client is well 
written and thorough in its cloning of the NetWare environment. 
While Microsoft’s 32-bit NetWare client doesn’t yet support 
NDS fully, it nonetheless presents virtually all the NetWare APIs 
that NetWare’s NETX previously did. You can, in a Windows 95 
command-line session, successfully тип NetWare utilities such as 
RIGHTS, USERLIST, and NDIR. These utilities, which you'll 
find in your NetWare PUBLIC directory, are unaware that the 
"real" NETX isn't loaded. 

Windows 95's internal representation of “shortcuts” to net- 
Work resources is another problem on NetWare networks, espe- 
cially large ones. Windows 95 shortcuts point to a specific file 
server through a Universal Naming Convention (UNC) machine- 
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name address. When it creates the shortcut, 
Windows 95 resolves a NetWare drive 
mapping (R:, for instance, mapped to vol- 
ume SYS1 on server SERVER) into the 
UNC equivalent \SERVERI\SYS1. If a 
LAN administrator changes the drive map- 
ping, perhaps to achieve load balancing 
across multiple servers, Windows 95 ір- 
nores the change and continues to use the 
shortcut’s embedded UNC. 

Windows 3.1 behaves better; because 
Windows 3.1 clients refer to the server’s 
volume through the drive mapping, rather 
than UNCs, they adhere to the change the 
next time they log in. In contrast, the ad- 
ministrator must manually update the 
shortcuts on all the Windows 95 PCs. 

Windows 95’s long filenames present 
another NetWare conflict. To use them on 
a NetWare server, you must apply Nov- 
ell’s patches to the network operating sys- 
tem (they’re on http://www.novell.com) 
and then enable OS/2 namespace support 
on the file server. You must also use up- 
percase characters in log-in scripts, replace 
commas in scripts with the word AND, 
and avoid using log-in scripts to load 
TSRs—Windows 95 can’t handle them. 


Caution: Manager in Training 

Windows 95 could also use help producing 
network statistics and application tracking 
information. LAN software, written specif- 
ically to network APIs that were available 
in DOS and Windows 3.1, typically doesn't 
work in the Windows 95 environment. Frye 
Computers' DOS/Windows utilities are just 


one example. Frye 
NodeTracker, Frye 
Utilities for Net- 
works, and Frye Sta- 
tistics Display Rack 
for NetWare show in- 
complete network di- 
agnostic statistics un- 
der Windows 95, and @ ЕШШ 
the Frye Software Б 
Metering and Re- № 
source Tracking pro- № 
gram can’t reliably | 
meter file usage. The № 
problem isn’t the 
quality of the pro- 
gramming by Frye 
Computing, it’s the 
newly rewritten net- 
work driver that’s 
part of Windows 95. 
To help Windows 95 
client PCs become 
part of a managed network, utility vendors 
and Microsoft will have to resolve the dif- 
ferences between the old and new APIs. 
Lack of support for network manage- 
ment standards also hampers Windows 
95’s ability to recognize network hard- 
ware. The Desktop Management Interface 
(DMI) is an important standard that spec- 
ifies how LAN-management agent pro- 
grams can interact with desktop computers 
and their peripherals. It lets LAN man- 
agement software integrate information 
from and control the function of diverse 
products on LAN-attached computers. Un- 


REINFORCING WINDOWS SECURITY 


m 


Windows 95 stores network and dial-up passwords (for NetWare, LAN Server, NT, 
Samba, and SLIP/PPP access) in .PWL files that anyone can view (the files are 
named C:NWINDOWSN«USERNAME?».PWL). Decoding these .PWL files isn't difficult. 


S ecurity is a noted shortcoming of Windows 95 that cries out for third-party solutions. 


According to the Win95Net FAQ (see “Find Out More on the Internet” on page 119), at 


least. опе programmer, Frank Andrew Stevenson, has written software that decodes 
passwords in the .PWL files (the source code and an executable file are located at 
http://www. c2. org/hackmsoft/). This means anyone with physical or network access to a 
Windows (95 machine has access to all network passwords established on that machine. 

This password caching default is inappropriate for many sites. To turn it off for Windows 
95, you. use Policy Editor, or you insert a value of 1. into the following registry entry: 


HKEY_LOCAL_MACHINE\SOFTWARE\Mi crosoft\Windows \CurrentVersion\Polictes\ 
Network\DisablePwdCaching 


То make Windows 95 password caching more secure, Microsoft released a patch (also on 
Microsoft’s Web site) that increases the size of the encryption key from 32 bits to 128 
bits. Applying the patch updates existing .PWL files and replaces the MSPWL32.DLL and 
NET EXE: files. The new соттапа-те NET.EXE utility no longer uses the password cache, 
prompting : you instead to type a password. 

An excellent. solution to Windows 95's security problems is avoiding them altogether, 
and that's what Artisoft's LANtastic for Windows 95 lets you do. LANtastic is a peer LAN, just 
like Windows 95, but Artisoft includes comprehensive security in LANtastic. You can even pass- 
word-protect individual files and application icons. LANtastic for Windows 95 integrates well 
with LANtastic for DOS, Windows, Macintosh, and 05/2. 
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A cascade of Windows 95's NetWare uds PER In window 1, the user 
had to choose the highlighted Madge network adapter from a pick list—Windows 95 
did not recognize it. The same window shows a NetWare client entry that will 
disappear after the user clicks OK and the system reboots. The user tries to configure 
the client using the NetWare MAP command at the DOS prompt (window 2) but fails; 
MAP has been replaced by the less familiar NET USE, a Windows 95 command. 


fortunately, Microsoft didn’t ship DMI 
support in the initial release of Win 95. 

The Windows 95 registry file, which is 
designed to track hardware and software 
changes in a standardized way, is another 
source of network problems. Kevin 
Dubauskas, a software developer for Pro- 
gramming Resources Company in Hart- 
ford, Connecticut, knows this firsthand. 
Each time Dubauskas configured his new 
Windows 95 PC for both Microsoft Net- 
work Client and Microsoft NetWare Client 
(so he could access both IBM LAN Serv- 
er and NetWare file servers), Windows 95 
dropped the NetWare Client entry and re- 
verted to just the Microsoft Network Client 
(see the screen above), Dubauskas could 
perform NET VIEW and NET USE com- 
mands to connect to the NetWare server, 
but he couldn’t use the NetWare LOGIN 
utility nor could he get his machine to run 
the NetWare log-in script. Dubauskas con- 
cluded that his Windows 95 registry en- 
tries were corrupt. This suggests another 
challenge that developers might solve with 
a ScanDisk-like registry repair utility. 

A few extra smarts in such a registry 
repair tool, when used proactively, could 
also help overcome installation and con- 
figuration difficulties. For instance, auto- 
matic detection of frame type (802.3, TO- 
KEN RING, TOKEN RING_SNAP, etc.) 
doesn’t often work properly in Windows 
95. Incorrect detection typically happens 
on very quiet or very busy multiprotocol 
networks, That’s because the auto-detect 
feature needs a steady stream of consis- 
tently formatted LAN frames to determine 
frame types. LAN administrators must 
configure the frame type manually, using 


the Control Panel—clearly a job for a 
LAN-aware Windows 95 repair tool. 

Hardware vendors also face opportuni- 
ties and challenges. When we installed 
Windows 95 on a PC equipped with a 
Madge AT RingNode network adapter, 
Windows 95’s hardware analysis and de- 
tection process failed to identify the 
adapter. A good installation program like 
the one in IBM’s OS/2 Warp Connect can 
detect network adapters, even if they’re 
non-Plug-and-Play. Hardware vendors 
need to work more closely with Microsoft 
to ensure that Win 95 detects their boards. 

Windows 95’s hardware conflicts also 
affect third-party application software. If 
you want to access a Lotus Notes server 
from a Windows 95 client, for example, 
you must configure Windows 95 to use 
IPX as the default protocol. If you don’t, 
the Notes client will complain that the Net- 
BIOS unit number is too large and it will 
fail to find the Notes server. 

There are two solutions to this problem. 
The first entails using 16-bit real mode 
ODI drivers along with Novell’s NET- 
BIOS.EXE, and the second—if you're us- 


ing the checkbox labeled “Set this protocol 
to be the default protocol” on the Ad- 
vanced tab of the Network Control Pan- 
el’s IPX/SPX Compatible Protocol prop- 
erty sheet. To fix this, Lotus needs to 
enhance Notes’ installation software so it 
automatically makes the appropriate prop- 
erty sheet changes under Windows 95. 

In the cross-platform arena, at least two 
companies’ AppleTalk protocol stacks— 
Miramar Systems’ Personal MacLAN 
Connect and Cooperative Printing Solu- 
tions’ COPSTalk—work adequately un- 


Personal MacLAN 
Connect. no $199 


Norton pcAnywhere32 B 7 $149.95 
Symantec Café for Windows 
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PROBLEMS 


Novell NetWare Conflicts 
Server name conflict: Users can accidentally 
identify their client as a NetWare server 


NetWare and Win 95's long filenames 


Different log-in script conventions 


Win 95 shortcuts misrecognize drives due to 
faulty drive mapping 


Weak Network Management Support 
Some network monitoring utilities don't work 
with Win 95 

Win 95 doesn't support the popular Desktop 
Management Interface (DMI) standard for 
reporting hardware information to network 
software 


Some network monitoring utilities don't work 
with Win 95 


. Incorrect or corrupted Win 95 registry file 


Inadequate Security | 
Network and dial-up passwords are too easily 
accessible in .PWL files 


der Windows 95, albeit without support 
for long filenames. 

Symantec has emerged as a leader in Win- 
dows 95 networking. Developers can try 
out beta versions of 
Symantec Café, a Win- 
dows 95 tool for creat- 


Miramar Systems, Inc. 


1 sales@miramarsys. com 

http: ://www.miramarsys. com/ 
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Сано Printing ‹ Solutions 
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(770) 8400810 | 
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Santa Barbara, CA Cupertino, CA 
| (800) 862-2526 | (800) 441-7234 
| (805) 966-2432 (408) 253-9600 


fax: (408) 253-3968 
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FIND OUT MORE 
ON THE INTERNET 


While browsing the Internet, we found 
a detailed discussion of Windows 95 
networking and security issues. Rich 


Graves (llurch@networking.Stan- 
ford.edu) maintains a list of frequently 
asked questions (FAQs) on the sub- 
ject; the URL is http://www 
.decs. stanford.edu/NetConsult/ 
Win95Net/fag.html. 


ing dynamic World 
Wide Web applets. The 
Café package includes 
Sun Microsystems’ Java 
Developer's Kit and 
works with Symantec's 
C++ 7.2 compiler. You 
can find it on the Syman- 
tec Web site (http://www 
.symantec.com). 
Symantec also offers 
Norton pcAny-where32, 
a utility that provides re- 
mote control, file trans- 
fer, and general commu- 
nications between Win 
95 and NT computers. 
Norton pcAnywhere32 
can automatically syn- 


A CATALOG OF WIN 95's NETWORK PROBLEMS 


SOLUTIONS 


- 


Microsoft patch, available on ‘the Web at. 
http: / /WWW. windows. microsoft. com/win- 
dows/software/w95fpup.! titm 7, ЕЕ 
Novell’ 5 UpGOMINE: 32- bit De aie ОР 


du _ Ze a 


Microsoft. 


Add 05/2 namespace support; obtain Novell. 
patches (http: ANENA novell. com) 


Use all-uppercase characters; replace com: 
mas with AND; avoid using log-in. | scripts to 
load TSRs (Win 95 can't handle them) 


None known 


ғ? 


NEEDED: | Update of Win 95 5 пе york driver 
code: to make it compatible r with. utility software 
NEEDED: DMI support du 


=! 
‚ ud 
= : 


NEEDED: Closer cooperation Pen i 
Microsoft and hardware vendors f 


NEEDED: Utilities to manage the registry | 


Modify Policy Editor settings or registry’ 5 
password section 


Use a peer- to-peer network (such as Artisoft's 

LANtastic for УЕ that offers tighter 

security | E | 
chronize files on both machines, helpful 
to anyone working on the road through a 
remote connection. And Windows 95's 
GUI lets you access remote data by drag- 
ging and dropping from the remote ma- 
chine’s directory. 


Turning Problems into Opportunities 
As with all its previous operating systems, 
Microsoft needs the help of third-party 
software vendors to fill in the gaps in Win- 
dows 95. This ensures the continuing via- 
bility of the software utility industry. For 
despite Windows 95's single-user im- 
provements—often achieved through out- 
right absorption of formerly independent, 
third-party utilities—its networking short- 
comings should make network utilities a 
growth market. № 


Barry Nance has been a programmer for 
more than 25 years. Among the books he has 
written are Introduction to Networking and 
Client/Server LAN Programming (Que, 
1994). You can reach him via the Internet 
at barryn @ ых. сот. 
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Call about our Tutorial 
and TroubleSbooting 
Series on video cassettes! 
A wealth of technical 
belp at your fingertips. 


UNIVERSAL DIAGNOSTIC SOFTWARE — 


Fully 0/5 independent ио 
diagnostic software... complete new features lisi! 


ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 

the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnos- 
lic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
:4se-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine, 
saying: "You name it, this tests it. If you maintain PCs you'll love it." 


Ф LOW-LEVEL FORMAT— Performs Low-level format on all drive types 
including IDE drives. This function cannot hurt IDE drives. 9 TRUE HARD- 
WARE DIAGNOSTICS—Accurate testing of CPU, IRQ's, DMA's, memory, hard 
drives, floppy drives, video cards, etc. € IRQ CHECK— Talks directly to hard- 
ware and shows ИО address and IRQ of devices that respond. 9 O/S INDE- 
PENDENT—Does not rely on O/S for diagnostics. Talks to PC on hardware 
level. All tests are full function regardless of 0/8 (i.e. Windows, Novell, UNIX, 
08/2). Ф IRQ DISPLAY—Show bits enabled іп IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc.). 4 MEMORY EXAMINE— 
Displays any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts and available memory space. % AND MUCH MORE... 
We don't have enough space here for everything this software can do! 


Use this Power-On Self-Test card to debug 
any "dead" PC that won't boot... 


his is the only card that will function in every system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card." —Scott Mueller from his globally 
recognized book, "Upgrading & Repairing PCs, Second Edition' 


% Includes pads for voltmeter to attach for actual voltage testing under load. 
Ф 4 LEDs monitor --5vdc -5vdc -- 12vdc -12vdc. € Monitors Hi & Lo clock and 
OSC cycles to distinguish between clock chip or crystal failure. ® Monitors VO 
Write and VO Read to distinguish between write and read errors. € Accurately 
monitors progress of POST for computers without POST codes. Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
% Compatible with Micro Channel computers. € Dip switch allows easy selec- 
tion of МО ports to read. € Includes tri-state LOGIC PROBE to determine 
actual chip failures. € Manual includes chip layouts and detailed POST proce- 
dures for all major BIOS's. € AND MUCH MORE...call for more details. 
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PRODUCT OF THE MONTH 


Govt. Serv. #: GS-O0K-94AGS-5396 
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Micro-Scope CLIENT 
A MUST-HAVE REMOTE DIAGNOSTICS TOOL for PC Service 
Technicians everywhere. Supply your customers 


ы ра 
—  ÓÓ— eee 
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with this inexpensive software and let CLIENT diag- 
nose what's wrong with their PCs with- P 
out leaving your office! When 


EM C —— 


т | your customer calls you with a 
k але и | service problem, simply have him 
| | НЕ | | boot his PC with the Micro- 
| ШЕ НОО L'A TII | — Scope CLIENT floppy disk in 

4 drive А and select either the Quick 

Test or the Extensive Test. Then just Ie 
PEE TEM SS Ion | look up the resulting error codes in your 
OPPO! СЦИЦАИИСИЕ WT А CLIENT manual апа you’ll know exactly 
| : М t what’s wrong and be able to bring the correct replacement chips, 
drives, cables, etc. Ensures complete system compatability. Available in 
packs of 10, 50 and greater. 


| 
| 
| Micro-Scope CENSUS” 
| 
| 


tt may take years es БЕКТЕ gute hard drive cr ashes, 

It may be months before you have any serious data loss, - 
problems with your memory or experience chip failure. - 

’ Then again, it could be today! 
At MICRO 2000 we are constantly thinking a ahead to 


LETS YOU KEEP TRACK OF HUNDREDS or even thousands of 


r computers and know each one’s exact hardware and system 
provide you with the products you'll need to protect configuration at a glance. Many techni- 
yourself from hours of frustration and downtime. Our | cians and MIS Directors use this soft- 


expanding line of products can assist you to recover data ШТ Л Deom tool p itn hours of downtime 
from a crashed disk when all the others have failed. - k (1m к == ч um. нр еле 
We can help you diagnose what's wrong with your | Imply load the suppied disk into each 


PCs in a flash, on-site or remotely—without a modem! | z A a "-— нур v A 
MM  |rag  rcorscomplee system information and 
| B ои сап оин UH P | assigns each PC a unique ID number. The 
Қ | у 7 * data can now be downloaded from the disk 
into any database program so it’s ready to 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MICRO-SCOPE CLIENT to remotely 


Good оф аге опе Е but how about some- 
one to walk you through the tough stuff? Even though : a 


large percentage of our clients are professional techni- diagnose each PC and arrive with the exact parts required, fully com- 
cians and power users, we regularly receive calls from | patible. You'll be in and out in a flash with a greater profit margin. 
novice users who need help getting started. After all, Í Gallus for information on increasing productivity. 
| 


these are tomorrow's power users and technicians. ' тм 
р iis BE — Мсго-Зсоре BURN-IN 
ni ТМ tecnnoindv D. ТЕН A PROVEN WAY ТО INCREASE QUALITY CONTROL. Completely 


eee | accurate and thorough diagnostic routines repeatedly test the 
| „ыйл ый ee ee ee system’s resources to the fullest extent to 


You can help us to serve you. If you use any of our — find any hidden bugs or problems. Essen- 

| products, please let us know what you like about them, а. | tial for OEMs and Repair Facilities—reduces 
or what improvements we could make. We will try to EM | 1 іші the number of returned PCs dramatically! Runs 
fulfill as many needs and wishes as possible, because ae imme See, with or without a monitor 


or keyboard. User defin- 
able run time. Detailed 
system log written to 
disk after testing. 


your business and success are important to us. Give us a 
call or write to us with any comments or suggestions. 


Call Now tor Pricing on Our Complete Product List: Шо: аза E 7 | 
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Windows 95 Compatible COMPATIBLE 
Circle 157 on Inquiry Card. 


Premiering in April 1996 


New public network market 


New competition 


New technologies 


New purchase influencers 


New opportunities 


New informational needs 


New products and services ~: 
BOED ms i 
AT AES 


р “A new publication from — 


= ж -.. 


2 The McGraw-Hill Companies” 


For advertising information 


contact: Dan Daly, Associate Publisher (212) 512-6658 


THE RAID COMPANY 


When saying yes to WIDE, you can 
now say yes to ULTRA, too. With 
the new PCI Ultra SCSI disk array 
Concerning: controllers from ICP 
you will be technologi- 


ULTRA SCSI КЖ 


long time, even if there 


is still a lack of appropriate Ultra 
SCSI devices. ICP controllers are 
downward compatible. You may 
choose to connect 85 or 16bit SCSI 
devices. ICP has provided the appro- 
priate connectors for both kind of 
devices. When the FAST-20 disk 
drives become available, you can 
achieve data transfer rates up to 
40МВ/ѕес. The ICP Ultra SCSI disk 
array controller series comprises 
one, two, three or five channel 
versions for setting up RAID4/RAID5 
disk arrays. Decide on innovative 


products. For controllers choose ICP! 


Intelligent Computer Peripherals " 


vortex Computersysteme GmbH . Falterstr. 51-53 
74223 Flein - Germany . Phone: +49-7131-5972-0 
Fax: -49-7131-255063 . Mailbox/BBS: +49-7131-5972-15 
E-mail: sales@vortex.de - Compuserve: 100015,330 Circle 164 on Inquiry Card (RESELLERS: 165). 
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Isolate Network Problems Fast 
Tests Both Copper and Fiber 


Are You Ready... 

High bandwidth stresses everything in 
your network, how can you be sure the 
cabling 15 reliable? More than 50% of 
network problems are cable related. In 
less than half a minute LAN TEK™ 
PRO qualifies your cabling system for 
fast ethernet and АТМ. 


Verify the Installation . . . 

You bought high speed cable—you can't 
see if the cable is to blame, LANTEKTM 
PRO can! You can trust the LANTEK™ 


PRO, the only instrument to test both 


copper and fiber and locate faults which 


other testers miss. 


Test End to End Performance . . . 
Test entire cable from desktop to hub. 
LANTEK™ PRO tests it all. 


Simplify Troubleshooting . . . 
LANTEK™ PRO isolates cable 

faults for you easier and faster than any 
other device. Network performance is 
critical to your job—don't take a 
chance. The LANTEK™ PRO is the 


best investment you can make. 


Circle 155 on Inquiry Card (RESELLERS: 156). 


e Certify Up To 155 Mbps 

e ideal for Network 
Administrators 

e Autotest Capability for 
ALL Cable Types 

e Fiber Optics Capability 

e [SB67 Level Il Compliant 


Call 1-800-854-2708 
(outside the U.S., call 619-279-2200) 


View this product on our Website at: 
http:/Avww.wavetek.com/ByteMaqazine/ 


Wavetek . . . your partner т 
productrotty for over 30 years. 


CWavetek Corp., 1996 


WAVETEK 


Parallel 


Sy 


Serial 


Macintosh ADB 
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SYSTEMS 


looking for 
Distributors 
worldwide 
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We are 


ISA Slot Card 


WIBU-SYSTEMS AG, Germany 
Rueppurrer Strasse 54, D-76137 Karlsruhe 
Phone: +49-72 1-93 172-0, FAX: ...93 172-22 
Email: 100142, 1674@сотризегуе.сот 


PCMCIA 


Circle 158 on Inquiry Card (RESELLERS: 159). 
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WIBU-KEY Copy Protection lets your application 
work with any of these hardware interfaces with 
no modifications to your application. WIBU-KEY 
doesn't just do а quick check to see if the dongle is 
there — it works by encrypting the executable 
through our custom ASIC. With top notch security 
and flexibility, along with other great features like 
remote programming, secure limit counters, and 
automatic or APl-based encryption, you'll quickly 
see why WIBU-KEY is the best software copy 


protection available. 


Order your evaluation kit today: 
Call ESC: 800-986-6578 


d 


= - 1617 St. Andrews Drive | 
EUROPEAN SOFTWARE Lawrence, KS 66047 


CONNECTION x^ 
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(913) 832-2070 
(913) 832-8787 


10/100 Ethernet Switches 


BAY NETWORK 
Bay Network Lattis Switch System 
Fast Ethernet Switching Hubs 
10/100 Mbps UTP Switch, 16 RMS Supports 10/100 Mbps 
Ethernet. Mode (28115) ................... $14,450 


(2808)”,.,....5.....--".%.. Р 814,950 
NDASE 
New MegaSwitch Seven 100 Mbps Ports, 
96,500 


UTP and Fiber Capabilities (NH2007) ............... 


MegoSwitch Six AUI/RJ45 Ports.Plus Two Slots for 
МН200МР & SNMP (NH208-10) .. $3,499 
MegoSwitch Six AUI/RJ45.Plus Seven RJ45 Ports, Plus 

Two Slots for NH200MP/SNMP (NH215-10) ............ $6,999 


100 Bese TX MegcPort Modde for N-208/215 
(NFOCDIMP) Lasten қарақ. 2 көле CT $1129 


MAD Switch 

Stackabie Ethernet Switch, Sx TOMDit Ports 

Plus Slat for 100Mbit Fat Pipe (XE-XM-2410).......... 82,495 
cisco 

PROStack EtherSwitch Stackable Ethemet Switch Sixteen 

RJ45,Two Expansion Slots for High-Speed Modules, 

10Вазе-ТХ/ АТМ (СР\У/1&01А).................................. 55,634 

СРВ ре саа а аа Т дыны $6,578 

100Base-T module for PRO16,1 RJ45 (СРУУ100Т) $1,095 

EtheiSwitch 1200. Twenty-Five 10Ваѕе-Т Ports, 


ТООЛ, К MAC (СР\\/1200)..........›.--»»............ $5,359 
EfherSwitch 1400, Twenty-Five 10Base-T, Two Slots 

EK MAG (РУ. овальный 55,740 
One-Pon 100Base-TX Moduie (CPW 141 1-X)............ $686 
Eight-Port T00BaseTX Module (CPW1418-X) ........ $1,695 

NETWORTH 

Fast Pipes Six-Port Switching Hub, Five 10Base-T Ports. 
One 100МЬрзРом (ЕРО)... $3,700 


Visa & MasterCard 
Fast Delivery 
Most Orders Ship Thé Same Da 


Prices Subject To Change Without Notice 


Fast Pipes Twelve-Port Switching Hub, Twelve 
10Ваѕе-Т Ports, Plus Slot for disi — Link 


HSSP-TX(FSPI2).... ы ven 4,937 
3COM 

24 Switched 10 мк Port, One 100 Base-T Рая Port 

(3С 16900) .. A 93,445 
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NETWORTH 
Fast Pipes Six-Port Switching Hub, Ave 10Ваѕе-Т Ports, 
One 100MbpsPort (FSPO6) |... $3,700 


Fast Pipes Twelve-Port Switching Hub. Twelve 
10Base-T Posts, Plus Slot for iai anions Link 
HSSP-TX(FSP12).... — —— Án 6 ӨЗІ 


100 Mbps Fast Ethernet Adapters 


INTEL 
Ether Express PRO/100 32-bit (PILA8445) 


SIN Ces SRG ZU PK a sin casio optatae n $185/870/3,100 
Ether Express 10/100 PCI (PILA8465B) 
Оше БРКГАЙРК Е... оа ан $148/695/2603 


Ether Express PRO/100 32-bit EISA (EILA8265).......... $235 
New intel Smort 100 Nitro High Performonce Server 


АО ИЕКРШАВЙЕВ) ...............жЖ.................ишйл $715 
3COM 

10/100 PCI (3C595TX) 

Single/ SPKIOOBK,..... акалан inest $169/754/2,740 

10/100 EISA (3C597-TX)SIngle/SPK................ $251/1228 

COGENT 

PCI Quortel.Fuit D oim Ports (ЕМ400)........ $1,137 

10/100 PCI (EM1 10TX) .. 2907 на $190 

ТОО РСЯ) RR канла $1,170 

10/100 ISA (ЕМІ FOTX) Single/5PK .....................$195/924 
SMC 

10/100 EISA (SMEO23DST} .......... erneut turi rara rne os $240 

10/100 PCI (SMC933D8T)... $194 


NATIONAL SEMI CONDUCTOR 
10/100 PCI Adapter ISA (МІ7000-ТІ-01) 
Singlo/5PK/20PK ........................................ $160/765/3,777 
ASANTE 
10/100 PCI Adapter for PC and МАС .................... $199 


Fast Ethernet with CAT 3 UTP Support 
COGENT 


KATRON 
100VG ISA Adapter (ОР-161)........................ besad 149 
100 VG EISA Adapter (DP-32E) ................................ $192 
HEWLETT PACKARD 
100vG 16-bit ISA 10/100 (J2573A HP) 
ОВК ree ERIS $193/1,103 
JOOVG 32-bit EISA (2577 HP) 
Пабег: лысынан $227/1,319 
100VG 32-bit PCI (J2585A HP) 
Singte/6PK ......... Кїн ^» $ 168/890 
ASANTE 
Fast 10/100 Bridge. Integrate 100Мррв Fast Ethemet to 
Existing TOMbps Ethernet... $1,210 
NBASE 
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100Bose-TX Eight. -Port Hub (NH108) .. 
NETWORTH 


S125 


100Bose-TX Eight-Port Hub (MICRO100) ..............51,350 

Dual Speed Fast Efhamet Hub Twenty Four-Port 

ОВО e E $3,565 

SMC 

Tiger Hub 100 Sixteen-Port 100Base-TX Hub 

(SMC5116TX) ... icis - (мае 02,298 
D-LINK 

100 Base-TX Twelve-Port Hub (DFE-B12TX) ............ $1,475 
ASANTE 

100 Base-TX Twelve-Port Stackable Hub ..............$3,865 

BAY NETWORK 
Twelve-Port 100Морз Hub (AT2202-001) .............81,740 


3COM 
100 Base-TX 12-Port Stackable Hub (3C250-TX/1) .......... $2,028 


100 УС AnyLAN Hubs 


KATRON 
YOOVG-AnyLAN Hub, 6-Part/12-Port 
(DPROOA/DP/IUI)S,, ен $840/1,330 
HEWLETT PACKARD 
Advanced Stack 100VG 15-Port Hub.Stackable up 
to 16 Hubs (J2410A) .. , ....$2,075 


100Mbps Mach. 


ALLON 
TOf OOIPGREMIT 10TA) и UND Fast Ether TX-10/100 NUBUS (МФ)... $328 
Tinte BRIDE. uci carere $1,590 Fast Ether TX-10/100 PCI (PN994) .............. $240 
WEST MILLS 
LAN SYSTEMS 


7949 Woodley Avenue, Van Nuys, CA 91406 


Circle 160 on Inquiry Card (RESELLERS: 161). 


ASANTE 
Fast 10/100 NuBus(99-00-364-00 


PCI-SC Connector EMIO и, $499 


PCI-ST Connector (EMITOOFX) ................................. $499 
Eigbt-Port Fast FX Hub 8-800) ..............,,....-.г:)»:. $3,285 


VDDI Adapters 


NETWOHRK Net NE RAL 
CI-550) 


SAS PCI Singlemode (МР-РС]-550)........................... $599 
SAS PCI Multimode (№Р-РСІ-510).............. donea $995 
DAS РС! Multimode (МР-РСІ-010) ........................ $1,350 


SATEMS/BNONENEPIGCT) аат етенсе 
RJAS/BNC/AUI (НТ2100РСІ+РС).................. een $99 
RJA5/BNC/AUI (HT2100VL VLB) ................ esee $99 


For SMC,3Com, and Intel Ethemet Adapters -Pease Call 
Internet & Remote LAN Access Products 


ADTRAN 
ТІ DSU/CSU, V.35 [Ме N1-24, Ti ond Fractional, B8Z5/AMI, 
SF/ESF Framing $1, 
TSU-T1, 1200 -,060 L1 Dota Channel DSU/CSU ........ $995 

ASEND 

ISDN, Pipeline 25-RJ45, Two RJ11 Ports, One 089 
Connector, IP Routing with Compression... Ж. 
ISDN, Pipeline 50-RJ45, WAN/BRI Port, 0815. ОТЕ Port, NO 
Compression. IP Routing... „4855 


3COM- 

Netbuilder Remote Office 422, ISDN Access Super Stack 
Router, ІР and ІРХ (3C8422) renoneer $699 

XYLOGICS 

ISDN, Nautica Clam Bridge Router, One BRI Port, One RJ45, 
2 acl y Rm S · 5950 
ISDN, Marin, NA/B- Bridge Router, V.35 Роп, 45 Port, 
Two 64K B Channels (М12100) .. ; ....52,290 


BAT 
SU 56K DDS, Point to Point or Muttipolnt .OSU/CSU.V.35 
InterFace, Front Ponel LEDS .......... чьи eee $425 


CISCO 
2501-ІР Router, One Ether Port, Two Serial Port, Dial on 
Demand . 51,97 
2503-ISDN IP ‘Router, ‘One ‘Ether Port, t. Two Serial al Por 
ISDN BRI Demond .. m 


1-800-FOR-LANS 
1-800-367-5267 
Technical Support 
Tel: 1-818-773-8171 
Fax: 1-818-773-8932 
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Circle 162 on Inquiry Card (RESELLERS: 163). 


Making these two environments work 


together has been like mixing oil and water... EX 


Foie to provide true Келе | „ % 
conformance for the Microsoft. Windows NT operating "e 77 
system. By providing an enhanced POSIX.1 sub-system “Sy. 
and a complete set of POSIX.2 utilities and shell, NT users | 
аге finally given a 100% POSIX conforming environment. The 
same POSIX environment that most UNIX systems use but without 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the U.S. Government for all operating 
system purchases as specified by FIPS 151-2 & FIPS 189. 
Conformance means file links, case sensitive file names, user and 
pour: т и group ownership, background processing and more. Add to this a 
wat "T owo real POSIX shell and all your favorite UNIX utilities (like fnd, grep, 
en incing awk, sed, 1s) and you end up with an environment so close to UNIX 
that you won't know it isn't UNIX! 


= OpenNT is available today. Take advantage of our introductory 
- special. OpenNT Commands and Utilities is only $99 
f or = (regularly $199) — and we include free updates for a 
А " Ody year. Our 30-day money back guarantee and free 
§ 
1 9 


osott 


OpenNT is available from Softway America. technical support makes this a no risk opportunity to give 
your Windows NT system the POSIX punch it needs! 


Softway America, Inc. 
PO. Box 2821, Evergreen, CO, USA 80437 

Tel: 303-670-5345 © Toll Free: 800-438-8649 © Fax: 303-727-7618 

Email: sales@softway.com e WWW: htip://www.softway.com/ÜpenNT Systems 


OpenNT is о trodemark of Softway Systems, Inc. This product includes software developed by the University of California, Berkeley ond its contributors, All other registered trademarks and trademarks are the property of their respective owners. 
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100 MBPS 
ON EVERY PORT 
FAST ETHERNET SWITCH 
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NH2007 LICENSE To SPEED 


~~» Workgroup networking is headed for the fast lane, with a license to 
speed. The MegaSwitch family from NBase will future-proof your network by 
Mec jo. both 10 and 100 Mbps Fast Ethernet switching, where and when 

gom 1 it's needed. ~> In conjunction with MegaSwitch 
10/100 and MegaHub 100, an enterprise-wide network 
can be built to merge Fast Ethernet segments with | 
legacy LANs. ==» With an installed base of over 1,000,000 ports, NBase is 
your obvious choice for Fast Ethernet, Call us at 800-966-4444, and we'll 
help you move your LAN into the fast lane. 


UNSURPASSED CAPABILITIES 


Visit our Web site: hhtp:www.nbase.cóom | 


THE MEGASWITCH 
100 


THE MEGAHUR (ОО 


o FAST ETHERNET! | 


SOLUTIONS, 


Circle 166 on Inquiry Card (RESELLERS: 167). 
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Headquarters 818-773-0900, Domestic Sales 301 -990- 7100, England 44-1344-23491, Israel 972-3695-8787 


pisi Манай Carin 


10731 Gulfdale * San Antonio, TX 78216 
{210) 828-0503 * FAX: (210) 340-2409 
8am-6pm M-F, 9-5pm Sat CST 


11342 IH-35 North * San Antonio, TX 78233 
(210) 637-3200 * FAX: (210) 637-3264 
Bam-6:30pm M-F, 9-5pm Sat 
1-5pm Sunday CST 


Offers 16-bit Ethernet Adapter with 
RJ-45 and BNC Connectors, 

And Plug 'N Play Capability! 

Use with Novell, Banyan, MicroSoft LAN, Windows 


NT or Artisoft. 
BOCH 


* Reliable 

* Compact 

* Cost-effective! 2 
Offers Sixteen 10BaseT ports with 
RJ45 connectors, One ВМС and One 
AU! port for cascading hubs or 


10705 Metric Blvd. + Austin, Texas 78758 
(512) 832-9131 * FAX: 
8am-6pm M-F, 9-5pm Sat CST 


(512) 835-1328 


m 
Q. ; 


15207 Midway Road • Dallas, Texas 75244 
(214) 386-8882 * FAX: (214) 386-9182 
8am-7pm M-F, 9-5pm Sat CST 


2650 S.P.I.D. • Corpus Christi, TX 78415 
(512) 814-8882 • FAX: (512) 814-8812 
Bam- 6pm M-F, 9-5pm Sat CST 


Reliable and Affordable Ethernet Networking Products! 


> 10ВА5Е-Т/ВМС 
гу Card features software selectable I/O, 
interrupt and PROM address (Jumperless). 
NE2000/IEEEB02.3 compliant with LED 
indicators for activity and link detection. 


16 or 8-Port Hub | 
(10BaseT) Concentrator 

Offers IEEE802.3 Compliance, BNC and AUI 
ports active for simultaneous connection, LEDs 


Supports NOVELL, РН, Antsoft, FT. P and 
PC/NFS. Compatible | 
with all Bus systems, 
10Mbps transfer and is 
FCC certified. 
Configuration options: a 
- Jumperless Design | 
-ІІ0 300h,320h,340h & 360h 
-Interrupt 2,3,4,5,10,12,15 
AE-200JL-N i0BaseT/BNC Адар. 


АЕ-380РСІ PCI 10BaseT Adap. 
CATEGORY 5 
1-99' 


$0.16 
0.50 


* Easy To Install 
* Software Configurable 
* 10BaseT & 10Base-2 Connections! 
BE2000/2 BOCA 10BaseT/2 
Adapter Card 


connection to existing backbone, has 
21 LED indicators for confirming 
Status and operations. ІЕЕЕ802.3 
compliant. 
BEN220 BOCAHUB-16 PLUS 
10Base-T Concentrator 

BEN210 BOCAHUB-8 (Eight Port) 

10Base-T Concentrator 


for port connect link status, activity and 
collisions. Features auto polarity detection and 
connection on TP ports, Wall Mountable, Rugged 
Case and Auto partitioning disable/reconnect. 
UL/CSA/FCC certified. Limitations: UTP 
(100meters/24AWG), ВМС (185m/RG58AU). 


UTP16/L 16 Port 10BaseT Hub $264 
UTP8SL 1 8 Port 10BaseT Hub 5135 


With one 10Base-T (RJ45) port and |” 
one 100Base-TX (RJ45) port. 
Novell NetWare ODI, DOS, 
NDIS 3.0 
(Windows) and NDIS 2.0 Drivers. 
-Features Plug n' Play 
(Jumperless) design 
-One 100Base-TX Port & 
One 10Base-T Port. 
BE100/10 


(UTP) Unshielded Twisted Pair 
VDC5-4 Level 5, 4 Pair, Unshielded CL-2 PVC 
VDC5-4P Level 5, 4 Pair, Plenum 


MP-8S Modular Plug, 8 pin for 24 AWG Solid Wire 


CATEGORY 5 (100Mbps Standards) 
Colored Cable ONLY (No Boot) 
* Simply # т with one of following cable colors desired: 


100-999' 
$0.11 
0.42 330 


1-99/.38 100-999/.30 1000+/.25 


Wall Plates for Inserts l=lvory W=White 

Part # Description 1-9 10-24 25-99 
KWP-1 1 Port $1.22 
KWP-2 2Роп i 1.22 
KWP-3 3 Port | й 4 1.22 
KWP-4 — 4 Port ш 1.22 
KWP-6 6Роп - Í : 1.22 


1000 —— m “= 
590 а 


ПО С) 


Supports Intel Pentium processors 75 to 166MHz. Offers 
515 chipset, AMI Plug ‘п Play Flash BIOS, clock generator 
for fast speed changes and meets EPA EnergyStar 
Standards. x PREMIO 
-256kB cache upgradeable to 1Mb PERSONAL + СОМРЩЕ 
-Four 72-pin SIMM sockets support EDO with up to „4 
-Built-In Controller support 4 IDE drives (up to 16.6MBps transfer) 
-Features 4 PCI Master & 4 ISA Slots 
-Integrated I/O features EPP/ECP bi-directional parallel port, Two 16550 UART 
Serial ports with 16 byte FIFO, LBA IDE drive support over 528Mb 


70 (Gray) 73 (Green) 71 (Black) 
74 (Вей) 72 (Blue) 75 (Yellow) 
Altex No. Length 10-49 
7366 -3 ЗН $3.56 
ri. th j 94 110 Туре RJ45 Jack INSERTS 

— : Available Colors: White, Ivory, Black, Red, Green, Yellow, 
73-66 -25 25 it 9.80 Orange & Blue 
73-66 .50 50 ff 16.22 KJ-110WH (White) $5.50 $5.00 $4.58 
CAT 5 Surface Mount Jacks Other Type Inserts 
(8P8C) Each 25 Blank Ivory $0.30 $0.25 5020 
5М8-2-5 Dual $5.99 $4.99 Blank White 0.30 0.25 0.20 
SMB-5 Single 4,50 3.90 BNC Feed through 
Ivory 3.00 2,73 2.50 
KP-BNCW BNC Feed Thu White 3.00 2.73 2.50 
KP-ST ST Insert 6,52 5.91 5.42 

Wall PlateMounting Boxes 


Ivory $2.50 $227 5208 


White 2.50 227 208 
UPSONIC PCMIGHT U Е 5 О М | C 
Provides power protection (UPS, Surge) for PC 


Stations, File Servers, Multi-User to Mini Computer Systems. 
PCM-35 350УА, 10 min. Full Load Backup, 14165 9: 
РСМ-55  550VA, 15 min. Full Load Backup, 32165 $149 


KP-IN 
KP-INW 
KP-BNC 


MB-PENTIUM1 PREMIO Pentium Motherboard 100MHz CPU 


19"Patch Panels With 110 Punch Down Blocks 
Part # Desc. 14 59 
PP824-5 8 Wire, 24 Port $99 $96 
PP848-5 8 Wire, 48 Port 199 194 


Part# 
4MEGPS2-70 
4MEGPS2-60 
8MEGPS2-60 
| TMEGX-70A 
4MEGX9-50 


Description 

1x 36 Single, 70NS 
1x36, Single, 604$ 

2 x 36, Double, 60NS 
30-Pin, 1 Mb x 9, 70NS 
30-Pin, 4 Mb x 9, 60NS 


(9 Seagate IDE HARD DRIVE 
| ST51080A 1.08Gb, 10ms, IDE 


MB-IV 
MB-WH 


& "PRO" Battery Back-Up Systems provide excellent basic power protection, guards 
against blackouts/brownouts, surges or spikes thus saving data and hardware! Designed for Home or 
Small Office application. Features micro- processor controlled "Pulse Width Modulated Waveform” for 
increased backup time. $25K Ultimate and 2 Yr Mfg Warranty. 


BC “Personal” 


BCPERS280 280VA/175W Personal UPS (2 Outlets) 5104 


4. 7. 
BCPERS500  500VA/350WPersonalUPS(4Oulei 181 TRIPP LITE 
BCPRO675  675VA/425W LAN UPS (4 Outlets) 


2 7 
BCPRO850 850УА/570У/ LAN UPS (4 Outlets) 


OMNIPRO LINE INTERACTIVE UPS feature Pulse Width Modulated Output 

| & Ultimate Life Insurance. DB9 LAN Port. SUPER? 

| NEMA5-15R DB9LAN Backup Time 196 

Output (Volts/Watts) Outlets Port (Half Load) Each ІВБІЛТВА 
450/280 4 17 $207 IB8ULTRA 
675/425 4 1g 254 ISOTELULT6 
850/570 4 21 355 ISOTELULTS 
1400/940 6 24 459 SK6-6 


Part# 
OMNIPRO450 
OMNIPRO675 

| OMNIPROBSO 
OMNIPRO1400 


7 Outlet, 18,000 amp spike, LEDs, 7 соға, .......... 
ISOBAR, 6 Outlet, 6'cord, 3 Filter Banks ............... 
ISOBAR 6 Outlet, 3 Filter Banks 

ISOBAR 8 Outlet, 4 Filter ВапК5............................ 
ModemvFax, 6 Outlet,3 Filter Banks 

ModenvFax, 8 Outlet, 4 Filler Banks ..................... 
Spike Block, 6 Outlet, 6' Cord 


| a } МИН | 


Protect your crucial network equipment from lightning, ground surge, faulty winng 


- reducing glitches, lockups & damage. _ м N ii 
TRIPP LITE ‹ 
23 


D10BT RJ45 
DTEL2 RJ11 Two Line 

DB25 Serial RS232 (Pin 1-8, 20) 
DB9 Serial RS232 (Pin 1-9) 


TERM-6 Super Surge Alert 6 Outlet, 36,0004 ......... 532 

TERM-6FM 6 Оше: Fax/Madem .. -— 
Line Conditioners/Stabilizers - 

LC-1800 1800W, 4 Outlet Conditioner 

LC-2400 2400W, 6 Outlet, 110У Conditioner ........... 

LS-600 600У/, 2 Outlets Low Voltage Stabilizer T7 

LS-604 600У/, 4 Outlets Low/High Voltage .............. 98 


CORPORATE, INSTITUTIONAL & GOVERNMENT POs WELCOME. NET 30 TERMS AVAILABLE UPON APPROVAL 
TERMS: For C.O.D. orders add $5 per package. Minimum $25. Cash or Cashiers Check only. For orders under $99 add $3 handling charge. Orders 599 or more no handling fee. АЙ shipping is FOB San Antonio, Texas and will be added to your invoice. Texas residents add 7-3/4%- 
sales lax. All returns require ВМАЯ and must be returned in origina! condition. А 15% restocking fee will be assessed on product retumed in non-resaleable condition. No retums on memory, cut cable or custom cable assemblies Prices subject to change without notice. We аге no! 


| responsible for typographical errors. 
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Borland С++ 5.0 
Take advantage of the most productive 
C and C++ environment (included). 
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Boost application quality with automatic 
bug detection and diagnosis (included). 


JAVA 


erm Windows 95 


О Windows NT 


DE 
Development Suite 


for Windaws 95, NT, 3.1, and DOS 


internet programming with Java 
Get the best integrated Java™ development environment 
including a GUI debugger written in Java. Plus, 
get the AppAccelerator " to boost Java application and 
w»nsie applet performance by up to ten times (included).* 
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PVCS 
Manage your source code easily 
and safely with powerful PVCS 
version control (included). 
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InstallShield Express 
Build your installation with point- 
and-click ease (included). 


Cut development time using the 
New Borland C++ Development Suite 5.0 


The only comprehensive, integrated suite 
available. The new Borland? C++ Development 
Suite 5.0 was designed to speed your development. It 
is the only product to bring together four essential 
phases of the development process: coding, testing, 
version control, and instali creation—all totally 
integrated for 32-bit Windows development. Plus, get 
integrated Java tools and AppAccelerator. 

Borland С++ 5.0—the most productivity on 
Windows 95/NT. The suite includes the complete 
Borland C++ 5.0, designed to bring state-of-the-art 
innovations in productivity to Windows 95/NT devel- 
opment. Borland C++ 5.0 features a new 32-bit 


Compare 
Features supported 


Complete support for Windows 95/NT 

Parallel 32-bit and 16-bit development 

ObjectScripting (fully programmable IDE) 

Visual database development 

OCX container support 

VBX support for both 32- and 16-bit applications 

FREE Java tools for the Intamet, including GU! debugger 
Windows 95 controls supported under Windows 3.1 

MFC compilation support 

ANSI/ISO Standard C++ Library, including STL 

integrated 32-bit debugging and resource editing 
Point-and-click install expert with prebuilt components 
Automatic uninstall support for Windows 95 

Detects bad pointers, even outside of AP! calls 

Automatic detection, location, and diagnosis of memory bugs 
Full color visual differencing of source code versions 

Label and maintain source files for beta, release, etc. versions 
AppAccelerator for up to ten times faster Java code 


Borland C++ 
Devetopment 
Suita 5.0 
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hosted IDE, parallel 32- and 16-bit development from 
a single IDE, updated C++ support, updated OWL 
5.0 (with more than 150,000 lines of pretested 
reusable code), ObjectScripting, and MFC library 
compilation support. 

Powerful new ObjectScripting saves you time by 
automating your build process, integrating tools and 
utilities, and even adding new features and experts to 
facilitate compliance with corporate, team, or individ- 
ual standards. With ObjectScripting, the only limit to 
productivity is your imagination. 

CodeGuard 32/16 automatic bug detection. 
Use CodeGuard™ to detect, pinpoint, and diagnose 
elusive memory and resource bugs in 
your 32- and 16-bit Windows applica- 
tions without changing a single line of 
code. And by double-clicking on your 
error, CodeGuard will automatically take 
you to the offending line of code. 
Seamless PVCS Version Manager. 
Now PVCS version control comes built 
into your development environment. 
Check-in code, check-out code, retrieve 
old versions, visually compare changes in 
full color, and protect all of your work. 
Great for both solo and team-based code 
management. 

InstallShield? Express point-and- 
click install creation. Use any of 


11411 


115111411 


13 prebuilt dialog boxes. Visually build disks, test 
installation, add uninstall functionality, and create a 
distribution master. 

Find out how much more productive you can be 
with a suite. 


ae 
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' Borland C++ 


12 4 
. Development Suite uv. 
Estimated Estimated 
Retail Price Retall Price 


5340 5240 
For more information call 


1-800-336-6464, ext. 50583 


Or check out Borland Online at 


hitp://www.borland.com 


CompuServe: GO BORLAND 
Canada: 1-800-461-3327 


— Register Now— 

Borland Developers Conterence 

July 28-31 Ш Anaheim, CA 
1-800-350-4244 


жзчачаеттотаетааозетеоаоте ао оо ооо ооо ASSL ато тењето теч зве ее а 


кке Making Development Easier 


Egghead Software 
1-800-EGGHEAD 


CompUSA 
1-800-COMPUSA 


Computer City 
1-800-THECITY 


Programmers' Shop 
1-800-421-8006 


ж Free for a limited time. t Competitive product owner's upgrade price. Java is a trademark of Sun Microsystems, Inc., and refers to Sun's Java programming language. 
Copyright © 1996 Borland International, Inc. All rights reserved. АП Borland product names are trademarks of Borland International, Inc. Prices good in the United States and Canada only. All prices are in U.S. dollars. BI 8727 


Circle 226 on Inquiry Card. 


A Hot Cup of Java 


Software [ШИЙ 


Sun’s language for building Web applets may be a trendy item, 
but in many ways it’s a strange brew 


ANDREW SINGLETON 


ava, a language created to build ap- 
Ji plications that will leap across the 

World Wide Web to the far corners 
of the globe, is a bona fide phenomenon 
(see "Wired on the Web," January BYTE). 
But can anything live up to the hype sur- 
rounding Java? We tried building a simple 
Java program to see just how far beyond 
Hypertext Markup Language (HTML) this 
new language can carry the Web. 


The Language of Java 

Java is based loosely on C++. Java pro- 
grams come in the form of applets that 
load into a Java-enabled Web browser. 
The term applet comes from the «applet» 
tag that appears in an HTML document 
and tells the browser to download the ap- 
propriate Java code. 

The Java source files are compiled into 
CLASS files that contain portable byte 
code. Client machines, such as Web brows- 
ers, run the Java byte code using a virtual- 
machine interpreter or emulator. The vir- 
tual machine is a simple stack machine, 
and the programs are structured to allow 
clients to verify that downloaded code con- 
tains no illegal references or grammatical 
errors. 

The client side will get even more in- 
teresting with the promised arrival of a 
just-in-time compiler, which will convert 
the verified byte code into native machine 
code as it loads. This should greatly im- 
prove applet performance. 

The goal for Java is to create a language 
that’s completely portable, running cor- 
rectly on every computer that downloads it. 
But most languages have some ambiguity in 
their specification. For instance, aC++ com- 
piler can implement an int data type as a 

16-, 32-, or 64-bit binary number, depend- 
ing on the host machine. This ambiguity 
causes porting problems, since Java defines 
an int as 32 bits on all platforms. Other 
sources of ambiguity in data types, expres- 
sion evaluation, and syntax will be ironed out 
as the language specification is completed. 


Java Is Not C++ Lite 
There are important, intentional differences 
between Java and С++. To attach libraries, 


ma Among the Java development 
Мне uei» ДЫЙ tools are a source code 

AX Tec Gate editor (upper left], technical 

Package //4ех, support on one of Sun’s Web 


public boolean handleEvent (Event evt) 
svitch(eve 16) 
( 


77 Just handle the event where the button 
case Event ACTION EVENT 


Е (avt target instanceof Dutton) 


try 
{ 
) 


popup * nev FramedURL(halpurl) 1 


Catch(NaltornedURLException e) 
( 7 
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base classes, and referenced code, Java uses 
import <packagename>. This single state- 
ment performs both an include (to define 
the classes at compile time) and a load/link 
at run time. The imported classes can im- 
port additional classes, and so on. 

Java loads all code dynamically at run 
time and loads the code class by class. 
When the Java compiler compiles a source 
file, each class comes out in a separate 
.CLASS file. All functions must be meth- 
ods of some class. For instance, math func- 
tions, such as sine, are implemented as 
methods of the class Math. 

Java acts somewhat like a BASIC or 
Lisp interpreter when handling objects. To 
get a new object, you simply type the state- 
ment «variable» = пем <object>. This 
gives you a new object off the Java heap. 
There is no delete operation; a garbage 
collector cleans up after you. Nor is there 
any direct access to memory regions— 
you cannot allocate memory in-line, and 
you cannot use C-style pointers. 

Inheritance in Java is implemented with 
the extends keyword (see the listing “Us- 
ing extends to Implement Inheritance” 
on page 130), but there is no support for 
multiple inheritance. To enable algorithms 
that operate on multiple types, Java uses in- 
terfaces, or enumerated sets of methods. 
Interfaces are a looser link than C++ in- 
heritance or templates, and they provide 
a higher likelihood of successfully imple- 
menting polymorphic classes. 

The standard Java class library started 
out small, but it’s getting bigger by the day. 


Applet API Packages 


sites (upper right), a sample 
browser page with an 
embedded Java applet (lower 
right), and the command line 
{lower left) for running the 
compiler. The applet itself 
appears in the rectangular 
window in the middle of the 
screen. The smaller window 
below is the applet viewer, 
which lets developers preview 
the final product. 


Pop Up Help Demo 


1гезду need sore FEF], 


It implements the math and I/O functions 
in the standard C library; a number of data 
types, such as Integer, String, and Hash Ta- 
ble, with their attendant methods; threads; 
sockets; and a GUI system called AWT. 


JDK 
We downloaded the preliminary language 
specification and the Java Development Kit 
from the Sun Mi- , 
crosystems server | 
at http://java.sun 
.com. The JDK is 
available free from 
Sun, and Win32 
and Solaris ver- 
sions are available. 
We also down- 
loaded the Net- 
scape Navigator 
Web browser, ver- 
sion 2 Beta-4, from 


Where Java 
15 Weak 


> Browsers allow Java 
applets limited access 
to the local disk. Forget 
having a local 
configuration or a 
persistent database. 


> Browsers do not allow 
applets to print. 


* The Java security model 


allows applets to open 


the Netscape Com- 
munications serv- 
er at http://ftpl 
.netscape.com. 
Netscape Naviga- 
tor 2.0 is the first 
major Web brows- 
er to contain an in- 
terpreter for Java 
applets. 

The JDK comes 


socket connections only 
to their source domains. 
Free-ranging network 
software must run as a 
local application. 


* Looks don't port. The 
AWT graphics class 
must be tailored to a 
particular machine and 
OS, and user-interface 
results vary widely. 


with a Java compiler (called javac), an ex- 
perimental alpha release of the Java de- 
bugger, a Java applications interpreter, and 
an applet viewer that can run applets with- 
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The PopNetHelp Applet 


public class PopNetHelp extends Applet 
[ 


String prompt; 
| String helpurl; 


| // the browser calls the init() method on loading 


public void init() 


// get the prompt & URL from the HTML <param> |. 


| prompt=getParameter(“prompt”) ; 
| promptegetParameter("helpurl"); 
add(new Button(prompt)); 


} 
public boolean handleEvent(Event evt) 
{ 


if (Event. id--ACTION EVENT) 
// was a button pressed? 


if (evt.target instanceof Button) | 3 


| // Pop up a frame 


Creating an Object from URL Text 


// Make a URL object from String u 
try (URL url 
catch (MalformedURLException e) {}; 
// Console message for debugging 


= new ШВ (и); } 


System.out.println("Retrieving " + и); 
| // Open the URL and assign it to а new variable 


try {URLconnection uc = url .openConnection(); 
// Read the result as a stream 


InputStream instream = uc.getInputStream(); 
// make a buffer of the correct size 


| 


init(buf); 


try | popup = new FramedURL(helpur]);! 


catch(IOException e) (); 
return true; 

} 

else return false; 


out a Java-enabled browser. The JDK is 
a primitive, character-oriented environ- 
ment. Fortunately, Borland, Symantec, 
and several other companies have an- 
nounced plans to produce more sophis- 
ticated graphical development environ- 
ments, hopefully with vastly improved 
debuggers. 

The experimental debugger is a com- 
mand-line program with a single output 
console. The user has to keep track of 
threads by number and keep track of ob- 
jects with a 32-bit ID. The debugger in- 
cludes breakpoints, but not single-step- 
ping. When we tried the Windows version, 
it left hanging threads and windows. We 
found this debugger useless and soon re- 
sorted to the age-old debugging method 
of including print statements at strategic 
points in our code. Even when running 
graphical applications, Java provides a 
line-mode console that’s convenient for 
debugging. 

The javac compiler performed well, 
turning JAVA source files into .CLASS 
byte-code files suitable for the Java inter- 
preter, the applet viewer, or the beta Net- 
scape Navigator 2.0 Java-enabled brows- 
er. It generated useful error messages about 
the innumerable mistakes we made in the 
source code, and it caught some problems 
with unitialized variables. 

The applet viewer runs applets as they 
would be called in a Web browser. It needs 
an HTML file that includes the «applet» 
tag and parameters. The applet viewer is 
a more complete implementation of Java 
than the Netscape 2.0 beta version, and 
it’s integrated with the debugger. 
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Using extends to Implement Inheritance 


import Java.awt.* 


public class FramedComponent extends Frame 


| 
protected Component cmp; 
// Constructor: 
public FramedComponent(Component c) 
| 
cmp = C; 


// add the component at the top (north) 


add(“North”,cmp); 


| 


The documentation available from Sun 
includes the Java language specification 
and a complete listing of the Java library 
classes and methods in PostScript form. It 
does not include a tutorial explaining what 
those methods do or how they might be 
strung together, so we spent a lot of time 
looking at sample applications provided by 
Sun and programmers around the Internet. 


The Program 

We ran the Win32 version 
of the JDK on a Windows 
NT machine. We imple- 
mented a simple pop-up help 
applet, with the intention of 
using Java’s object features 
to subclass these pop-up 
boxes for more-involved fu- 
ture applications. 

To begin, we selected a 
list component from the Java 
AWT GUI library to hold 
the pop-up help and made a 
floating frame class to wrap 
around this component as 
a pop-up window (see the 
listing “Using extends to 
Implement Inheritance”). 
Rather than starting from the 
sometimes-restrictive con- 


FEATURE 
Components plus scripting 


byte[] buf = new byteLinstream.available()]; 
if (instream.read(buf)) > 0 


// load the FramedTextList 


| 
catch (IOException e) 1! 


fines of a browser applet, we 
created a short application to run 
under the Java command-line 
interpreter and call the Framed- 
TextList for debugging. As an 
application, the frame pops up 
conveniently over the command- 
| line console. 

Then we ran into a snag. The 
size of the listbox (for setting 
the frame size) was coming out 
all wrong, and there was no in- 
dication of how it was calculat- 
ed. On our Windows NT machine, the 
AWT components were clumsy. The float- 
ing frames just piled up in the upper-left 
corner of the screen. Like many sample 
applets, ours looked more like a high- 
school homework project than the work 
of a highly trained professional. 

On the positive side, however, the Java 
memory manager lets you dispose of a 
frame without going back to clean up the 


JAVA VS. C++ AND VISUAL BASIC 

Will Java grow into a complete applications development en 
vironment? Java supporters have positioned it as an im- 
provement over C++ for object-oriented development and 
as a competitor to Visual Basic for graphical development. But 
Java needs a native-code compiler and a graphical develop- 
ment environment to really challenge C++ and Visual Basic. 


JAVA C++ VISUAL BASIC 


Extensible objects 
Portable source code 
Portable object code 
Native-code compiler 


Dynamic memory manager, 
garbage collector 


Secure mode 
Learning time 
Mature tools and libraries О 


ab 
Medium 


6 = yes; О = no; МА = not yet available. 
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ANYTHING"'S 


POSSIBLE 


Ин MEMORIZE ІТ 


VisionTek: http://www.visiontek.com ©1996 


Elevate your expectations. Soar to maximum productivity. With VisionTek's ААЛА 8 
lifetime-guaranteed 100%-compatible PC cards and memory modules. Supported with | 
toll-free Tek-Support, Tek-Fax, Tek-BBS and Tek-Web technical assistance. And our exclusive 
Corporate Assistance Program. So you and your system can really take off. 1-800-360-7185. 
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OCX-Based Alternatives 


Visual Basic offers a less elegant but more mature alterna- 
tive to Java for building network applications. One implemen- 
tation of VB as an on-demand network language has already 
arrived from Object Power. The company's Openscape prod- 
uct is a Netscape plug-in that contains a complete inter- 
preter for the Object Power VB clone language. 

To run Openscape programs, users must first download 


. and install the Openscape run-time code and Netscape plug- 
. in code from http://www.opower.com. Once that's installed, 


the Netscape browser recognizes tags of the form «EMBED 
Src-"MYPROGRAM.OPP" form-"MYFORM"». Netscape 
loads the .OPP file containing forms and VB code, and it in- 
vokes the plug-in container to interpret the form and code, 
handle database/server communications, and host any em- 
bedded OLE Controls (OCXes). The form springs to life inside 
a World Wide Web page. 

Programmers use the Component Workbench to create 
Openscape forms. The Workbench is a clone of the VB desk- 
top, and a programmer familiar with VB can immediately use 
the workbench to create .OPP files containing forms and VB 
code for downloading over the Web. 

Openscape is designed to be a Web front end for an enter- 
prise database system. Its run-time client uses remote pro- 
cedure calls (RPCs) to communicate with database servers. 
Openscape is one of the first contestants in the race to cre- 
ate new lightweight database clients that can load into Web 


. browsers to provide global database deployment. 


At the W3 Consortium conference in December, the com- 
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Object Power's Openscape is а Visual! Basic clone for building Web 
applications out of embedded OCXes. 


browser running as an OLE container. OCXes can be placed 
on an Internet Explorer Web page with the new Insert tag, 
provided that the corresponding OLE server is already in- 
stalled on the client computer. 

Microsoft also demonstrated at the conference a VBscript 
OCX that implements VB. Embedded on a Web page, the 
VBscript control runs a program that can respond to user 
events and control other OCX objects on the same page. 

OCX embedding raises questions. How will the required 
OCX code arrive at the client computer? How will users verify 
that it comes from a trusted vendor? Will there be fast or au- 
tomatic install and uninstall? What about non-Windows 
users? Microsoft claims to be working on digital-signature 
technology for approving OCX distributions, enhancements to 
the Windows OS for automatic installation and uninstallation, 


list object that constructed it. This would 
be a sticky situation in C++. 

Next we added a FramedURL class to 
retrieve the text of an http uniform resource 
locator (URL) and insert it into the box 
(see the listing “Creating an Object from 
URL Text" on page 130). Java includes 
native support for socket-based network- 
ing, including a class for URLconnect i on. 
Java requires a "try" and "catch" opera- 
tion to surround any action that might gen- 
erate a run-time error. Then we built an 
applet, called PopNetHelp, to run from 
inside a browser, and disguised as a but- 
ton (see the listing "The PopNetHel p App- 
let” on page 130). We then created a test 
HTML file with the following tag: 


<applet code=“PopNetHelp” width=40 
height=27> 

<param name=“prompt” value=“HELP”> 
<param name=“hel purl” 
value=“http: //www.money.com/Java/ 
example.txt"5 

[Help Button] 

</applet> 


132 BYTE APRIL 1996 


pany showed an alpha version of its Internet Explorer Web 


[Help Button] is for non-Java browsers 
to display instead of the Java applet. 

When we ran this assembly in the applet 
viewer, the Help button came up on the 
screen as planned. But when we pushed 
the button, a bunch of error messages flew 
by on the console. One of them was “Se- 
curityException”: The program had vio- 
lated security by attempting to load a URL 
from outside the applet domain. When we 
copied all the files to the same Web serv- 
er, the help text loaded properly. 

We then entered the URL of the test 
page into a beta version of the Netscape 
2.0 Java-enabled browser. After a long 


Java Development Kit ...... free 
(downloadable from Web site 

at address shown below) 

Sun Microsystems Computer Co. 
Mountain View, CA 

(800) 821-4643 

(800) 821-4642 (in California) 
(415) 960-1300 

fax: (415) 969-9131 
http://www.javasoft.com 
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and portable or cross-compiled ОСХ technology. 


pause as Netscape loaded and initialized 
the applet, the button appeared. We pushed 
the button but nothing happened, except 
for a message at the bottom of the brows- 
er window saying, “Retrieving example 
.txt—-O bytes per second.” The help 
popped up immediately after a second push 
of the button, however. Conclusion: A few 
gremlins lurk in Netscape 2.0’s beta code. 

After many ups and downs, Java al- 
lowed us to build a better Web front end 
than we could have built with HTML, and 
it lives up to its billing as a friendlier lan- 
guage than C++. However, the resulting 
applications are still slow and unattractive 
compared to more conventional software. 
The JDK and related documentation are 
crude and unfinished. Rapid improvement 
in all areas seems inevitable—and cer- 
tainly worth waiting for. м 


Andrew Singleton is president of Cambridge 
Interactive (Cambridge, MA), a developer 
of on-line services on the Internet. You can 
reach him on the Internet at andy@money 
.com or on BIX c/o “editors.” 
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Notes 4.0: Now It's Webware 


After reaffirming its dominance of the workgroup category, the 
groupware King takes оп the Internet 


STEVE GILLMOR 


f you're wondering why IBM paid 

$3.5 billion for Lotus Development, 

the new Notes 4.0 may provide the 
answer. Lotus has given the pioneering 
groupware technology a compelling face- 
lift, with a streamlined user interface and 
development environment. Notes also has 
powerful new programming, administra- 
tion, and Internet tools. 

What's more, advanced replication, se- 
curity, and cross-platform capabilities 
make Notes 4.0 the standard that other 
groupware vendors will now have to match 
or beat. With the OS wars resolving in Mi- 
crosoft' s favor, the new battle is for control 
of the internetwork and intranetwork land- 
scape—one for which Notes was already 
well positioned. Still, as 32-bit OSes, ap- 
plications suites, and Web browsers all 
add groupware and work-flow features, 
Notes’ lead is not invulnerable. 


Love Notes 
For people who use Notes on a daily basis, 
the new release is a gold mine of clarity 
and improvements. Lotus has junked the 
Byzantine menu structure of the client in- 
terface, reorganizing navigation, applica- 
tions-development, and administration 
tools into logical groups. 

For example, in Notes 3.0, you had to 
open databases from one menu, view in- 


formation about data- 


base replication and ac- 
cess control from an- Folders 
other, and create anew and Views 


database from a third. 
Notes 4.0 provides a 
single menu gateway 
to database services; 
you can also bring up 
context-sensitive 
menus by right-click- 
ing on the database’s 
icon. Choosing the 
Properties item brings 
up the new InfoBox di- 
alog box. The tabbed 
window “floats” above 
the Workspace, letting 
you make interactive 
changes to replication 
settings, design and 
launch options, and 
modify other relevant properties. 
Browsing Notes databases is made more 
intuitive by a cc:Mail-like pane interface. 
Double-clicking on a database icon now 
defaults to a two-pane view, with a hier- 
archical Folders and Views pane to the left 
and a larger Active View pane filling the 
balance of the screen. You can split the 
screen again vertically by choosing the 
Document Preview menu command or 
click on the appropriate Smarticon. The 
Preview pane lets you browse documents 


Active 
View pane 


Document 
Preview 
pane 
(optional) 


Stephen J, Gilmer on 01/23/96 06:03 PM 


То: Chistopher 6. Frazer 


Notes 4.0 УПЫ Йен the cc:Mail user interface i in its заса Mail 
database, complete with an action bar and special rules-based work-flow tools 
(see the drop-down menus above). When a document is open, the new 
interface defaults to two panes, Folders and Views and Active View. Here, the 
optional Document Preview pane was opened for quickly browsing new mail. 


without clearing the Unread Mark flag. 
We found this a great way to get a quick 
overview of new documents while leav- 
ing a more thorough look for later. 

The Folders and Views pane displays 
the names of all views, folders, agents, 
and (if allowed) design elements of the 
database. As with Notes 3.0, views use se- 
lection formulas to determine what docu- 
ments appear in each view. Notes 4.0 
designers can set up user-sorted view 
columns, where clicking on the column 


New and Improved... 


User Interface 
| Notes 4.0's new 


=a Extended Full-Text Search 


Fi 


You can build complex more. 


unlimited Workspace pages, and 


{ New Design Features 
] Navigators, action bars, 


look incorporates 
the cc:Mail three- 
pane windowing system; unlimited 
Workspace tabs; menu grouping by 
Database, Mobile, Replication, and 
Tools; and numerous context- 
sensitive screen elements. 


Server Administration and 
^ Internet/Web Services 
Graphical Administration 
Control panel, reorganized Public 
and Private Name and Address 
Books, database quotas, mail trace, 
log analysis, and integrated Web 
Browser and Publisher server tools. 


queries with point-and-click tools, 
and include encrypted fields and file 
attachments in a full-text index. 


Enhanced Linking and 


You can now link not only 
documents, but views, 
databases, and Web uniform 
resource locator (URL) addresses. 


Кн Enhanced Replication Tools 
| ==) Fleld-level replication 
L (which can save disk 
= space), along with a new 
Replicator page, icon stacking, 


Integrated Development 
\ i \ Environment 

Programmers get a 
choice of predefined simple actions, 
expanded formulas, and LotusScript 
programming tools, including a 
debugger and class browser. The 
LotusScript Data Object gives 
read/write access to back-end 
databases via Open Database 
Connectivity (ODBC), and OLE 
enhancements let you publish OLE 
automation to external application 
menus. 


j layout regions, subforms, 
drop-down keyword lists, 
and conditional hiding of design and 


document elements. 
gi Users can resize and resort 

columns, create and 
organize documents in folders, 
preview documents while browsing 
views, and open attached files with 
the built-in Application Viewer. 


User-Defined Views 
and Agents 
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can toggle or cycle among ascending, de- 
scending, and no sort order. This is easier 
to use than the old View menu, and it cuts 
down on the number of views needed. 
Folders are new to Notes 4.0; they let 
you store and manage related documents 
without needing categories and the re- 
quired Categories field. Folders can be рп- 


vate or shared. Users with reader access 
to a database can create private folders, 
while you must have designer access to 
create shared ones. 

You can base the folder’s design on any 
view or create one from scratch. Then it’s 
a simple matter of dragging and dropping 
documents on a folder’s icon. The dragged 


ТАНЫ aS РЕ 
Passing Notes on the Internet 


Ы; - | fill-out forms that get converted to 


2 |OOhw | Notes forms on the server. 


Recent events have conspired to 
make Notes 4.0 an instant force on 
the Intemet. The first shot fired was 
InterNotes Publisher, a $2500 server- 
based application that automates 
creation of Hypertext Markup Lan- 
guage (HTML) pages from Notes doc- 
uments and views. Registered Notes 
4.0 users can download the free 2.0 
version of the software from Lotus's 
Web site (http://www.lotus.com).In- 
terNotes Publisher allows Web users 
to interact with your published site, 
doing searches and sending data via 


browser forms that update Notes databases in real time. 

Notes 4.0 builds in some Internet and Web features that exploit Notes' new script- 
ing technology. The InterNotes Web Navigator is an integrated Web browser housed 
on the Notes server in two pieces: a central database and a server task known as the 
InterNotes server. The InterNotes server runs the TCP/IP network protocol and main- 
tains either a direct or proxy connection to the Intemet. Firms can minimize modem- 
pool and long-distance costs by placing a gateway Notes server on the Internet. 

On the workstation, you retrieve a page off the Web by requesting a uniform re- 
source locator (URL). The Web Navigator translates the HTML document into a Notes 
document and stores it inside the database. Once the page is in Notes, you can view 
it, copy it to a private folder, mail it, or paste it as a doclink in another document. The 
Navigator is replicable like any other Notes database, but you'll need a client version 
coming this summer to browse the Web via a remote PPP or SLIP dial-up. 

The Navigator supports fill-out Web forms, turning them into Notes forms that sub- 
mit data back to the Internet server. Responses are stored in each user's private 
folder in the Web Navigator database. You can create Web Tour documents that con- 
tain saved history lists of previously opened pages and generate ratings documents 
that display your and your coworkers' favorites. 

Notes servers have supported TCP/IP since release 2.0. This release contains en- 
hancements to make replication across the Internet easier. With Notes 4.0, you can 
give users and servers unauthenticated access to a server. The administrator can use 
the name "anonymous" in access-control lists and then assign reader access to 
anonymous users. This lets companies publish information on public databases. 

The Notes Network Information Center (NIC) server is a home page for Notes users 
where you can register servers in a national name-and-address database that you can 
download and use to map Notes server names to IP addresses. Adding a server con- 
nection document for the remote site is as easy as clicking on Connections in the Per- 
sonal Address Book's navigation pane and filling in three fields. 

Notes 4.0’s server pass-through feature gives administrators great flexibility in pro- 
viding authenticated access to intranets behind a Notes-based firewall. To further en- 
hance security, you can enable network data encryption on the pass-through server's 
TCP/IP port. Network data is encrypted only while in transit, and there is little impact 


on performance. 


Taken together, these tools position Notes today where the competition hopes to 


arrive tomorrow. 
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document remains in its original view and 
can be simultaneously stored in multiple 
folders. You can move folders themselves 
into other folders, but only if they are hi- 
erarchically unrelated. 

Notes 4.0 provides a new front-end de- 
sign type for databases called Navigators. 
Accessed from the View/Show menu, 
these graphical buttons replace the Folders 
and Views list in the navigation pane. 
Clicking on these objects triggers Notes 
actions (e.g., opening a view or launching 
a program). The designer can use Navi- 
gators to assign aliases to folders, giving 
users an intuitive way of dragging and 
dropping information onto visually de- 
scriptive icons. 

The action buttons from Notes 3.0 now 
behave more appropriately. They remain in 
place in the new action bar at the top of 
views and documents while you scroll 
through your data. This allows one set of 
buttons for reading and another for editing 
documents. 


Feel the Power 

Under the hood, Lotus has reworked the 
scripting technology to accommodate both 
the average user and the advanced pro- 
grammer. Notes 3.0's macros have given 
way to agents. The Agent Builder window 
serves as an introductory gateway to Notes 
4.0's centralized scripting services. Har- 
nessing an agent to process some docu- 
ments is as easy as choosing Create/Agent 
and selecting either a time or event that 
triggers the agent. 

The designer can access programming 
tools from several directions. In the navi- 
gation pane, you click on a design tool 
such as Forms or Views and then double- 
click on a component to open it in design 
mode. The integrated development envi- 
ronment (IDE) includes the Design pane, 
the Actions pane, and the now-familiar 
Properties Box. Depending on the type of 
Notes object that is involved, you can ap- 
ply another simple action, a formula, or a 
script by choosing the appropriate option 
button. 

At the intermediate level of complexity, 
Notes 4.0's formula language retains com- 
patibility with release 3.0's macros, adding 
(? Functions and (9 Commands that sup- 
port the new design capabilities. Now you 
can write formulas for a variety of Notes 
objects, including buttons, SmartIcons, 
sections, hidden paragraphs, window ti- 
tles, keyword fields, and subforms. 

The new @DialogBox function exploits 
Notes 4.0's layout-region technology to 
create modular custom dialog boxes that 


float on top of the current document. Sub- 
forms are used throughout the new appli- 
cations templates to store common fields 
and other form elements in reusable mod- 
ules. For example, the standard mail Memo 
form lets you select from one of several 
letterhead subforms. You can use another 
computed subform to add a new Mood 
Stamp graphic to indicate visually the na- 
ture of the message. 

If formulas don’t provide the needed 
automation, Notes is now turbocharged 
with LotusScript, a cross-platform, Visual 
Basic—compatible scripting language with 
object-oriented extensions. LotusScript in- 
terfaces with Notes through predefined 
object classes and their associated methods 
and properties. They deliver capabilities 
beyond the scope of formulas, such as the 
ability to manipulate a database access- 
control list. 

Visual Basic users will feel at home 
with LotusScript. An object browser win- 
dow allows you to navigate through Notes 
classes, constants, subs, functions, and 
variables, as well as OLE 2 classes resident 
on your workstation. Activating the de- 
bug mode pauses script execution at the 
first line and opens the debugger window. 
You can set breakpoints, step through 
scripts, and view the name, value, and data 
type of a procedure’s variables. 


Help for the Wary 

As with Notes 3.0, you implement the Help 
system as a Notes database. The default 
installation adds a slimmed-down HelpLite 
database, but we selected Custom Install to 
add the full-blown 22-MB Help file. Vir- 
tually all the printed documentation is 
available on-line. Unfortunately, it is scat- 
tered among similarly named categories, 
including How Do I...?, Tell me about..., 
Common tasks, What's new, Trou- 
bleshooting, and the instrument 
of last resort, a comprehensive 
index. A LotusScript tutorial in- 
troduces you to the Notes classes, 
but the Tell me about... view's 
LotusScript Notes Classes A-Z 
is the only rich source of sample 
code. 

Notes 4.0 ships without its pre- 
decessor's sample applications, 
but with newly designed tem- 
plates that take advantage of the 
new interface and programming 
tools. Some of these new features 
are automatically enabled during 
the migration from release 3.0 to 
release 4.0. The Mail template 
adds user-friendly options, such 
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as the Out-of-Office agent to replace the 
kludgy vacation macros you had to manu- 
ally configure in the previous incarnation. 


It's in the Mail 

Action-bar buttons and agents turn the 
Mail database into a full-fledged Grand 
Central Station for your communications 
work flow. You point and click for various 
send and delivery options, most notably a 
Prevent Copying setting that keeps desig- 
nated messages from being copied to the 
clipboard, forwarded, or printed without 
permission. Work-flow tools abound. You 
can choose the Convert to Task action and 
route a message to an assistant and then 
track its status in the Task folder. 

Mail also includes special forms, such as 
the Serial Route Memo, which pauses at 
each of multiple addresses until the con- 
tents are read and signed off on. If you 
come across a document you’d like some- 
one to review, just select Create/Special- 
Bookmark and a doclink is automatically 
created and pasted into a memo, ready for 
addressing to a single recipient or multiple 
recipients. Another time-saver is the Add 
Sender to Address Book action, which 
converts the From field of a received mail 


Notes Replication: Outstanding in Its Field 


Lotus has optimized replication in Notes 4.0. The most visible change is 
field-level replication. In previous releases, any change in a document or at- 
tachment caused the entire contents of the document to be replicated. Now, 
only changes to individual fields are transmitted. 

To further speed things up, Lotus made changes to the data structure and 
in Notes’ use of remote procedure calls (RPCs). In release 3.0, at the start 
of replication, a command was sent to the server to build a dynamic list in 
memory of changes to documents. Release 4.0 moves these functions into 
the Notes NSF database structure, keeping an index of all documents and 
fields and their time stamps available at each end of the replication session. 

Instead of sending individual Universal Notes IDs (UNIDs) via multiple RPC 
calls, now a single RPC call contains a list of 
unique IDs. More information is included in 
each RPC packet, with more processing done 
on each end. Release 4.0 servers can also 
now have up to four concurrent replicators in 
action, speeding simultaneous replication be- 
tween multiple servers. 

Field-level replication also helps in conflict 
resolution. In release 3.0, a save conflict oc- 
curs if two users edit the same document at 
the same time, even if they’re editing different 
fields. Release 4.0 lets a designer tell 
Notes to merge conflicting edits into a 
single document, provided that the con- 
flict is not with the same field. 


Change to 
approval field { 


Барісаро 10 minutes 


Replicated а 


Notes 4.0’s field-level replication 
takes a fraction of the time required 
for Notes 3.0's file-level approach. 


memo into a Person document in your pri- 
vate Names and Address book. 

The Lotus SmartSuite and Microsoft 
Office Library templates leverage OLE 2 
to launch embedded documents in Review 
Cycle routing applications. You might use 
this feature to assign a list of document 
reviewers, specify how edits and com- 
ments are stored, and perform a “file lock" 
at the server to warn editors that a review 
is in progress. Other release 4.0 templates 
include the Personal Journal, Room Reser- 
vations, and Approval Cycle databases. 
Templates from release 3.0 continue to 
work without any problems, but you'll 
need a migration strategy to access the 
new features. 


Managing the Network 

Although Lotus recommends first up- 
grading the server to release 4.0, we were 
able to use a 4.0 client in conjunction with 
a 3.0 server without problems. Upgrading 
the workstation proved uneventful; the in- 
stallation program migrated all current 
Workspace and connection document set- 
tings. We had to find User Preferences in 
the Tools menu to turn on right-double- 
clicking to exit a document, and we had 
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to manually configure some of the favorite 
Smartlcons (e.g., Scan Unread). 

Notes 4.0 makes huge strides in its repli- 
cation tools, both in terms of performance 
(see the Technology Focus) and interface 
design. The Workspace now includes a 
Replicator work page, where you can se- 
lect and configure which databases, fold- 
ers, views, and/or design elements will 
replicate. You change the order in which 
databases replicate by dragging and drop- 
ping database icons. You right-click on a 
database icon to immediately replicate just 
that database or click on the action bar to 
send and receive mail or replicate high- 
priority databases. 

There are many nice touches for mo- 
bile users. The installation program cre- 
ates four default location documents: of- 
fice, travel, home, and disconnected. If 
you connect to remote databases via an 
Internet service provider, an Internet doc- 
ument is added (see the text box “Passing 
Notes on the Internet"). You can switch 
locations from the File/Mobile menu or 
more easily via the location indicator on 
the status bar. 

Other innovations include icon stack- 
ing, where a single icon represents replica 
icons for remote and server access. You 
can single-click on the icon stack to switch 
from one replica to another via a menu, 
but the program is smart enough to do the 
right thing, automatically depending on 
which location document is loaded. 

If you're concerned about security when 
using your laptop on the road, Notes now 
lets you encrypt local databases at one of 
three levels. A database's access-control 
list is now also locally enforced, letting 
assistants work with the same kind of in- 
formation they would be allowed to ac- 
cess if they were connected to a Notes 
server ona LAN. 

Administrators will find it easier to do 
their job from remote locations. The Pub- 
lic Address Book contains a Server Con- 
figuration document in which you can 
specify NOTES.INI settings for a single 
server, a group of servers, or for all servers 
in a domain. You can reach the Server 
Configuration view by clicking on an icon 
in the Administration Control Panel (ACP). 


Lotus Notes release 4.0...... $495 
estimated retail price, single-processor 
server; desktop client, $69 ($275 with 
development tools) 
Lotus Development Corp. 
| Cambridge, MA 

(800) 343-5414 or (617) 577-8500 
http://www.lotus.com ` 
Circle 1193 on Inquiry Card. 
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Design pane 
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Notes 4.0's integrated development environment (IDE) features Design, Actions, and Programmer panes; the 
floating Properties Box (bottom) displays context-sensitive information. You can choose simple actions, 
formulas, or the new LotusScript tools, which let you explore the object browser window {lower right}. 


You launch the ACP database from the 
Tools menu, or you can configure the 
Notes client for administration mode, 
which loads the database on start-up. The 
ACP's GUI brings all of release 3.0's scat- 
tered administration tools under one co- 
herent roof. You can click on icons to open 
the Notes Log, the Statistics and Events 
database, and the Database Catalog; reg- 
ister and certify users and servers; and 
track down mail problems with the new 
Send Mail Trace feature. 

The Public Address Book contains new 
roles and groups that allow the delegation 
of administrative tasks without giving com- 
plete administrator access. An Adminis- 
tration agent automates the renaming and 
deleting of users on servers throughout the 
enterprise. Administrators can also con- 
trol which users can create agents in a par- 
ticular database via the enhanced access- 
control list. 

Notes 4.0's 32-bit multithreaded archi- 
tecture can take advantage of symmetri- 
cal multiprocessing, with up to six proces- 
sors per server allowing as many as five 
times the number of users. This reduces 
server-to-server replication and makes en- 
terprise management simpler to maintain. 
The new server pass-through technology 
lets remote users make a single phone call 
to replicate with any available server on 
the LAN. Also, users of Microsoft Remote 
Access Service (RAS) remote LAN ser- 
vices can now perform all Notes tasks, in- 
cluding replication and routing mail, as if 
directly connected to the Notes servers. 


Flies in the Ointment 

Notes still has a way to go before Visual 
Basic programmers will feel completely 
at home. You can't easily move buttons 
around on the screen by clicking and drag- 
ging; instead, you cut the object to the clip- 
board and then paste it in at a new location. 


The LotusScript object-oriented extensions 
are powerful, but you won't find much 
help on the subject in either the printed or 
on-line documentation. 

Importing data from a non-Notes data- 
base source is now viable using the new 
Open Database Connectivity (ODBC) sup- 
port, but it requires scripting instead of a 
wizard-type helping hand. The product 
still ships without any calendaring or 
scheduling templates or sample applica- 
tions. Lotus has announced a second-quar- 
ter release of a pair of updated Notes 
clients that add some Lotus Organizer 
functions. 

With release 4.0's extensive and grow- 
ing support for OLE automation and OLE 
custom controls (OCXes), the stage is set 
for Lotus's component strategy. It plans 
to have shipped by now a toolkit of spread- 
sheet, word processing, project schedul- 
ing, image viewer, and other OCXes. This 
neatly dovetails with Microsoft's an- 
nounced intention to provide OCX-cre- 
ation capabilities in the next version of 
Visual Basic. 


Hitting the Grace Notes 

Notes may still have its idiosyncrasies, but 
release 4.0 goes a long way toward reach- 
ing the mass audience its developers en- 
visioned. By standardizing on a BASIC 
familiar to millions of Visual Basic pro- 
grammers, enhancing Notes’ lead in repli- 
cation and cross-platform development, 
and adding a mature groupware product 
to the Web equation, Lotus and IBM have 
taken giant steps in cementing Notes’ role 
in the next evolution of computing. Ш 


Steve Gillmor is director of Southern Digital, 
Inc. (Charleston, SC). He has extensive ex- 
perience using Notes and installing it in cor- 
porations. You can reach him by E-mail at 
sgillmor@ aol.com. 


Find the manual, find the other manual, 


read them both to get the information to fix your printer. 


Or click on the CompuServe icon. 


| Volumes, pages, and diagrams. Or а few clicks on 


: CompuServe. The first choice, and youre all 
alone with your problem. Choose CompuServe, and youre 
immediately in the competent company of our more than 
І,000 hardware and software companies online. 

Need help on a Windows-related application? 
You'll find it in СотриЅегуеѕ WinSupport area. Over 400 
Windows-related support providers are online with answers 
day or night. With WinSupport you'll discover what's hot 
in computers. Download files. Or pick up the latest share- 
ware. Once youre online, just GO WinSupport! 

But helping to keep your computer running 
isnt the only thing CompuServe makes easier. We have 
more than 3,000 other places to go and things to do. 


One membership per houschold. New members only, please. All names listed are proprietary trademarks 
of their respective corporations. If you're connected to the Internet, visit us at www.compuserve.com, 
©1996 CompuServe Incorporated. 


*#,. 
Complete access to and from the Internet is easy on 


CompuServe, too. 
CompuServe. It’s all here waiting for you. 


Just a click away. 
Tb 


de Best Online Value! 


Just call I 800 487-4838 and you'll receive: 
I) Free membership software. CompuServe Information Manager 


software for Windows, Macintosh, or CD ROM. 

2) One free month of CompuServe membership (a $9.95 value). 
3) Five free hours each month, including the Internet. Additional 
online time is only $2.95 per hour! 


4) BONUS! Five additional hours online during your first month of 
membership, for a total of IO free hours! 


CompuServe 


AN H&R BLOCK COMPANY 


Circle 69 on Inquiry Card. 


E-Mail Without Wires 


Connecting on the road and on the rails with 


the Megahertz 


PETER WAYNER 
ook Ma, no wires! For the last 
Å two weeks we’ ve been using the 
Megahertz AllPoints PC Card ra- 
dio modem, jacked into a notebook PC. 
The total experience has been quite nice, if 
not perfect, and the modem could hardly be 
smaller (it weighs only 150 grams). People 
on the go will like the device's tiny size 
and having access to E-mail on the road. 
The modem itself looks like a standard 
Type II PC Card with a black plastic bat- 
tery unit, the size of a cigarette pack, at- 
tached to the end. The PC Card part fits 
inside the laptop, while the battery unit 
hangs outside. The AllPoints’ telescoping 
antenna sprouts from a standard connector 
on the battery pack, so you can substitute 
a different antenna for better performance. 
This small package is nice, but it's still 
far from the ultimate solution. The battery 
module, sticking out of the slot, makes it 
hard to pack the laptop in a carrying bag 
for fear the battery part could break off. 
Megahertz should have attached the battery 
pack with a flexible wire so you could dis- 
connect it. This would also allow you to 
move the antenna around to avoid inter- 
ference from the laptop and to angle for 


The Slotted Aloha Protocol 


better reception. On the other s 
side, such a flexible connection Мб 
wouldn't work well with palm- № 
tops and personal digital assis- | 
tants like the Apple Newton. With 
those systems, the integral mo- | 
dem package lets you hold the en- 
tire machine in one hand. 

The PC Card supports Windows 


95 Plug and Play. When we plugged in the 


modem for the first time, the PC laptop asked 
for the disks with the right drivers. Thereafter 
it functioned perfectly. The Apple Power- 
Book, however, was even smarter; it didn't 
need help from any disks to talk with the 
modem card the first time. It just worked. 
That's real plug and play. 


On the Air 

The AllPoints modem uses primarily the 
RAM Mobile Data Network, though it can 
also use the Cantel and other 900-MHz 
Mobitex networks. RAM is a wireless net- 
work (used mostly for pagers) that operates 
independently of cellular phone compa- 
nies in most urban areas of the United 
States. RAM estimates that it covers 90 
percent of the places where people do busi- 
ness in the U.S. If you're considering buy- 
ing the AllPoints modem, you should def- 


One of the greatest engineering challenges facing radio modems is keeping the 
peace on the airwaves. A radio modem one mile east of the central 
tower might not hear another modem one mile west of the tower. But 
if they both transmit at the same time, the central tower hears both 
signals. Worse, radio modems always try to use the minimum power 
needed to reduce interference. 

One solution is called the Slotted Aloha protocol. The central tower 
pauses every n milliseconds, asks who wants to broadcast, then lis- 
tens. Each modem waits a random amount of time and asks for a 
slot. Some signals get through, others collide. The tower deter- 
mines who won and broadcasts a list of modems and their as- 
signed time slots. The losers try again next time. 

With few modems and light usage, polling periods 
are short and time slots long. As demand increases, 
the polling period grows so everyone can make their 
request. The time slots shrink and, with heavy demand, the modems may 
have to skip rounds. 
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Hardware ДИК 


The Megahertz AllPoints radio modem looks like a PC 
Card wearing a backpack radio, with its attached 9-V 
battery module and 6-inch telescoping antenna. 


initely investigate the RAM coverage first. 
Farmers and others who live outside metro 
areas might like to use the modem, but 
there’s a good chance that the RAM net- 
work doesn’t extend to rural zones. Busi- 
ness travelers, on the other hand, should 
enjoy good access because RAM base sta- 
tions are often located at airports. 

Our experience with coverage was gen- 
erally good. At the first place we tried the 
modem, we couldn’t receive a signal be- 
cause of a large, wooded hill between the 
house we were in, located at Baltimore’s 

northern edge, and the city itself. Later 
we discovered that a faint signal was get- 
ting through, but it didn’t register on the 
software’s monitor. Megahertz might con- 
sider offering an integral hardware signal 
meter in the future, as some other com- 
pany’s radio modems do. 
We also used the Megahertz mo- 
dem while riding the train to New 


York City. The signal was often very 
We strong, and we could send and re- 


ceive packets for most of the jour- 

ney. On New York’s Upper West Side, 
the signal was just barely strong enough to 
be functional. 

Good signal strength is very important 
when sending or receiving E-mail this way. 
With a strong radio signal, data packets flow 
quickly, and there are few errors that require 
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ПЛ E-Mail Without Wires 


resending a packet. À weaker signal can se- 
verely degrade throughput and multiply 
transmission time by a factor of 10. 


Wireless E-Mail 

The AllPoints modem comes with software 
to support basic Internet E-mail, which you 
must purchase for a separate monthly fee. 
We used Wynd, from Wynd Communica- 
tions, in versions for a Canon Windows- 
compatible laptop and an Apple Powerbook. 
The Wynd software was functional but Spar- 
tan, with none of the extra features now stan- 
dard on most desktop mailers. 

The software does provide two neat 
tools for sending messages. You could 
mail a message to a particular phone num- 
ber (e.g., 2125551234 G phone) and the 
Wynd system would dial the number and 
read the message via a computerized 
speech synthesizer—great for sending a 
message to someone without a computer. 
Wynd can also send a fax, and you can 
ask Wynd not to send you long messages 
over the radio modem 

The PC Card also came with several 
DLLs that you can use to build your own 
applications torun over the RAM network. 


5 , AllPoints 

4 wireless PC Card modem ...... $499 
E Megahertz 

he (a division of U.S. Robotics) 
VE Salt Lake City, UT 

LE (800) 527-8677 

үт (801) 320-7000 

= fax: (801) 320-6010 

7% | http://www.megahertz.com 
ke 
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Circle 1096 on Inquiry Card. 


| The Meter Is Running 


Connectivity on the go may be 
convenient, but it isn’t cheap. Besides 
the $499 modem, here's what you'll pay 
Wynd Communications for its services. 
Note that charges are based on the 
number and the length of messages 
successfully sert and received—not on 
connect time. 


* $49 activation fee 

е $29.95 per month, includes 200 
messages of up to 150 characters; then 
$.05 each for additional messages 

е 6,39 per page for domestic faxes 

• 5,39 for each text-to-speech telephone 
message 

е $.19 for a dial-up message (up to 1000 
characters) 


Wynd Communications Corp., San Luis 
Obispo, CA, (800) 549-6000, | 
info@wynd.net, http:/Avww.wynd.net/wynd 


With C code for a demonstration application, 
we built a chat connection between two lap- 
tops from an ordinary Internet chat appli- 
cation; we just replaced Winsock calls with 
calls to the AllPoints DLL. Programming 
is pretty straightforward if you have net- 
Work experience. 

The AllPoints radio modem PC Card is 
a great tool for many people who need to 
swap packets while out on the road. The ra- 
dio E-mail connection alone could justi- 
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Sales: 1-800-588-9144 


9961 Valley View Road 

Eden Prairie, MN, USA 55344 
Phone: (612) 947-0856 

Fax: (612) 947-0859 


Circle 221. on Inquiry Card. 
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fy the cost for a sales force. А company 
that wants to offer flexible access to data- 
bases might also investigate writing soft- 
ware using the DLLs that come packaged 
with the modem. lI 


Peter Wayner is a BYTE consulting editor 
who lives in Baltimore. You can reach him on 
the Internet at pcw@access.digex.net, on the 
Web at http://access.digex.net/-pcw/pcw- 
page.html, and on BIX as pwayner. 
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 CORELINE: PHONES AND LAN 
VIA THE SAME CABLES 


odern office communica- 
tions demand a private 
switch for telephones and 
a LAN for connecting PCs. 
The two networks have demanded 
different lines because they evolved 
from different technologies. But now 
there's an efficient way to combine 
both worlds and reduce installation 
costs with new multiplex technology 
from NEC. 
Our CORELINE’ system uses the 


C&C for Human Potentia! 


same twisted pair cables to integrate a 
key telephone system and a 10BASE-T 
Ethernet LAN. NEC's integrated 
system offers both high-quality voice 
communication and full LAN speed- 
10Mbps. This is an improvement over 
conventional systems which force 
users to sacrifice either voice quality 
or data transfer speed during concur- 
rent transmission. 

The CORELINE system consists of 
Voice and Data Hub packages (УОН), 


NEC NEWSCOPE 
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Voice and Data Digital units (VDD) 
and Voice and Data Analog adaptors 
(VDA). Incorporated into an NEC key 
telephone system, CORELINE can 
deploy up to 72 pairs of telephones 
and PCs. Because it uses the same 
cables, CORELINE drastically reduces 
installation time and costs. It also per- 
mits greater flexibility for expansion 
or relocation. 

Computer telephony integration 
(CTI) has emerged as a significant 
technology trend as we move into 
the next century. CORELINE is one 
example of our practical approach to 
implementing this technology. 


*The name varies by countries. 


All trademarks are property of their respective holders. 


SDH RADIOS NEED 


возе LESS АРАСЫН, 


ТОЧЬ LESS POWER 


EC is introducing a new 

generation of long-haul SDH 

microwave radio systems. 
The new 2000 Series uses sophisticated 
device technologies to dramatically 
reduce system size and power require- 
ments. 

50% smaller than our previous 
series, the new systems make extensive 
use of custom LSIs, microwave ICs and 
hybrid ICs. You can mount a complete 
system, including four transmitter- 
receiver units, in a standard ETSI rack. 

To cut power consumption by 70%, 
the new systems use low-power LSIs 
and highly efficient power supply units. 
The 2000 series employs a Q3 interface, 
the de facto standard for network 
management systems. 

The SDH microwave radios in the 
2000 Series are ideal for long-haul 
trunk networks with transmission 
capacity of 155Mbps (SDH) or 140Mbps 
(PDH). The frequency menu ranges 
from 4 to 13GHz. NEC has already 
delivered 1,500 transmitter-receivers 
to Malaysia, the Philippines and other 
countries. 

We have also totally redesigned 
our small-capacity microwave systems 
using leading-edge components. 

Our new 2300 and 2500 Series offer effi- 
cient solutions for low-volume trunks, 
spur links and subscriber networks. 


For further information, please contact: 


NEW MultiSync” 


MONITORS OFFER 
CLEARER IMAGES 


he latest advances in computer 

applications have created 

a need for a new standard in 
screen performance. New applica- 
tions include Internet browsing, 
game playing, video and TV view- 
ing. Today's monitors should have 
special features that enhance text, 
graphics, video and TV images. 

NEC's new MultiSync M-series 

monitors feature a revolutionary 
CRT specifically designed for 
the new computer environment. 
Our CromaC.ear’ CRT features 
a slot shadow mask and phosphor 
pattern. This creates clearer, sharper 


images by combining the best features 
of dot-trio and aperture-grill CRT tech- 
nology. CRoMACLEAR CRTs also offer 
higher brightness and contrast for 
optimal video and TV viewing. 

To complement their new-age 
functions, the MultiSync M-series 
monitors also feature a sleek, ergo- 
nomic cabinet, incorporating a pair of 
stereo speakers and a microphone. 


HANDHELD SILICON VIDEO PLAYER 


EC has defined tomorrow's 
handheld video player. With 
а 2.5-inch LCD screen, the 
system will let users enjoy full-motion 
video and music just about anywhere. 
NEC's Silicon View 
player incorporates 
an MPEG -1 video/au- 
dio decoder. It repro- 
duces VHS-quality 
video and CD-quality 
—— sound from data stored 
nec on a memory card. 
The player has no 


Ba 


NEC USA, Inc. 8 Corporate Center Drive, Melville, NY 11747 U.S.A. Tel 800-338-9549 
NEC Corporation, The Newscope Center, Overseas Advertising Division, 
7-1, Shiba 5-chome, Minato-ku, Tokyo 108-01, Japan Fax: +81-3-3798-6333 


moving parts. This solves the problem 
of image/sound skipping due to shock. 
Silicon View measures 146 x 76x 
37mm and weighs 295g with battery. 
Silicon View uses video/audio 
signals compressed from 31Mbps to 
1.4Mbps. A 40Mbyte flash memory 
card stores four minutes of motion 
video and audio. One hour of record- 
ing requires 4.8Gigabits of memory. 
When gigabit memories become 
affordable, silicon-based media will 
gain widespread popularity. This 
should happen around the year 2000. 


NE 


Hey Baby, Call Me at My ЇР Address 


Now you can make “free” phone calls over your internet connection— 
but the hidden cost is unpredictable sound quality 


PETER WAYNER 


ome clever people are turning 
the past on its head. In the past, 
much of the Internet rode on top 


of the nation’s phone system. People con- 
nected using modems that converted dig- 
ital data into audible messages that could 
travel over voice-grade lines. That made 
sense. Phones were nearly ubiquitous and 
relatively few people used computers. 
Now, this scenario is chang- 
ing. Web-browsing inter- = 
faces may soon be as com- 
mon as TVs, and high-grade 
digital connections to the 
Internet may dominate the 
world. It’s not surprising, 
then, that we can now send 
phone calls over the Net. 

VocalTec’s Internet 
Phone software allows users 
to connect to other users 
with the directory assistance 
of VocalTec’s servers. Each 
server also offers a host of 
discussion topics for people 
with similar interests. Third 
Planet’s DigiPhone is a sim- 
pler system that routes mes- 
sages directly to a distant machine. Phil 
Zimmermann of PGP (Pretty Good Priva- 
cy) encryption fame is working with oth- 
ers to produce PGPfone, which will offer 
highly secure service. While all three pro- 
grams offer essentially the same thing— 
voice communications—there are signifi- 
cant differences between their features and 
how each service is packaged. 

Internet Phone and DigiPhone systems 
require 486 PCs running Windows 3.1 or 
better. The machines must have a Winsock 
1.1 interface to the Internet, which may 
be through a PPP connection to a local In- 
ternet service provider (ISP). Connections 
with America Online or CompuServe are 
not good enough; your machine must have 
its own IP address. The packages also re- 
quire a sound card with a microphone and 
speakers. Low-end sound cards offer only 
half-duplex communication, where the 
sound flows in only one direction at a time. 
Better sound cards can process the signals 
fast enough to offer full-duplex commu- 
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DigiPhone’s 
screen display 
is simple, yet it 
provides all the 
information you 
need to dial up 
someone’s IP 
address instead 
of their phone 
number. 


Internet Phone 


а, В №... "i 


Internet Phone's screen displays icons for people who have logged 
on to the central server, indicating they're on-line and available to 
chat. 


nication, so both parties can talk at once. 
Wetested these phone products on a 486 
PC with a Sound Blaster card and a PPP 
connection to a local ISP. This may be the 
most inefficient setup possible: Voice is 
turned into a digital message that is imme- 
diately converted into an analog audio sig- 
nal by the modem, then reconverted into a 
digital message by the ISP. This connec- 
tion is the norm today, but it will become 
less common as high-speed digital connec- 
tions such as ISDN become more available. 
PGPfone currently runs only on the 
Macintosh, but a version for Windows 95 
should be available by the time this article 
appears. We checked out PGPfone on a 
Mac 6100/60 using the same PPP con- 
nection to the same ISP. Internet Phone 
has announced a Mac version, but it was 
not available for testing for this review. 


Internet Phone 
Internet Phone evolved out of the Internet 
Relay Chat (IRC) servers that moderated 


Settings this da Нер 


DigiPhone Y 
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text conversations on the Net. Its archi- 
tecture is based upon a central server that 
keeps a list of active users looking for con- 
versations in various topics, but when you 
actually call someone it's a direct connec- 
tion, not routed through the server. 

You log on to these servers and list your 
name in the discussion groups you are in- 
terested in; other people in a group can 
see who's on and perhaps give them a call 
(see the screen above for an example). In 
other words, you don't need to have some- 
one in mind to use the software. You can 
just log on and people might call you. Dis- 
cussion topics range from the sacred (coun- 
try music) to the profane (sex). As you 
might expect, many people seemed to be 
trolling the waters for nothing in particular. 
If you enjoy speaking with someone 
you've never met before or talking to peo- 
ple from a different corner of the world, 
then you'll like using Internet Phone. It's 
like visiting an international bar. 

The software itself is well-designed and 
functional. You can test your microphone's 
sensitivity (an illuminated graph on the 
front window tells you if your voice is be- 
ing accepted), and whether your sound 
card can handle full-duplex conversation. 

Most of our conversations were in half- 
duplex mode, where the software had to 
decide which side of the conversation was 
broadcasting at any time. Internet Phone 
handles this in two different ways. It au- 
tomatically senses when the sound rises 
above a user-set threshold and then opens 
up your broadcast channel. Sometimes this 
automatic threshold can become prob- 
lematic. If you pause, the transmission will 
click off until you start up again, which 


can be disconcerting. So Internet Phone 
also offers a manual option, where you 
click the transmitter on to speak and off 
to listen. We usually preferred this mode. 

Unlike DigiPhone and PGPfone, Inter- 
net Phone offers no encryption or security 
features. (A VocalTec representative said 
the company will incorporate security 
functions in a future release.) Version 3.1, 
due for release as this article went to press, 
includes a new way to interact with some 
Web browsers so that people can insert 
hotlinks into Web pages. Click on a link 
and an Internet Phone call is started. 


DigiPhone 

DigiPhone is not as much fun out of the 
box as Internet Phone. There’s no central 
server to tell you who’s on-line, so you 
can’t join topics and look for someone to 
chat with. The software implements a glob- 
al directory that lets you look up users by 


some combination of name or location. 
This is fine if you know someone who is 
listed, but it’s not conducive to making 
new friends. To make a phone call, you 
type in the other party’s IP address. 

The DigiPhone software is more so- 
phisticated than Internet Phone's; it allows 
you to add new voice-compression and 
encryption software. The modules that ship 
with the product right now aren't particu- 
larly strong, though. To use the encryp- 
tion module, for example, you add a pass- 
word next to the name of a friend in your 
personal phone list. If your friend has the 
same password, then the encryption will 
work. But the passwords are limited to 
five characters, so you shouldn't count on 
much protection. (It will stop your little 
sister, unless your little sister knows how 
to program.) Still, this encryption is better 
than no encryption at all. 

DigiPhone allows you to change the 


Pronounced Packet Problems 


it’s hard to compare the sound quality of the systems we review here because the Internet doesn’t cooperate. Most people 
who use these products will probably find that the quality of the channel carrying the packets is the most limiting part of the 
technology. No matter how good the software is, it can't do much when packets get lost or delayed along the way. 

The real problem is that the Internet was never designed to handle communications, such as phone conversations, that are 
highly time-dependent. The network routes packets between two locations, but it can't guarantee that the packets will arrive 
in any predictable order or on any schedule. 

If a packet disappears during a file transfer, it can be resent and the user won't notice the glitch. Most of the time, Internet 
connections are good enough to support a conversation, but there's no guarantee like the one you receive from the phone 
company when your telephone initiates a call. 

For this reason, the sound quality of Internet phone 
calls depends on the state of the network at the particular 
time you call. In some telephone calls we made to Israel, 
voices were barely recognizable because so many packets 
were disappearing. The software did its best to reassem- 
ble the message with the packets that did make it 
through, but the speech was too clipped to make sense. 
Other phone calls—to Sweden, for instance—worked per- 
fectly. The Internet is so decentralized that you simply 
can't count on the quality of any given connection. 

For most people, for now, these phone products will be 
toys. It's fun to meet people from around the world and 
speak with them and not pay sky-high phone bills, but the 
sound quality is too spotty for business conversations. 
And it's important to remember that the calls are free only 
because the Internet doesn't have any mechanism for 
billing based on traffic. This could change in the future. 

People with access to better Internet links may consider 
using these phones as real devices. Some corporations, 


software 


Phone/Network : 
software ; 


Reconstituted bit stream 
Voice 


Software CAIN 


sampling rate manually. A slower rate may 
generate a less accurate digital represen- 
tation of speech, but it’s also less likely to 
saturate the channel. Lowering this rate is 
often a good choice because it degrades 
the sound quality uniformly, whereas sat- 
urating the channel leads to missing pack- 
ets that leave out words, phrases, or even 
sentences. At press time, Third Planet an- 
nounced a deluxe version of DigiPhone; 
it’s bundled with a suite of Internet pro- 
grams and offers extended features, in- 
cluding voice mail. 


PGPfone 

Security is PGPfone’s main advantage. 
Phil Zimmermann is devoted to enhanc- 
ing the privacy of citizens, and PGPfone's 
algorithms are probably as good as those 
used in the secure phones that AT&T sells 
to the U.S. government. At this writing, 
there's only a Macintosh beta program 
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for instance, maintain their own WANs that link geograph- 
ically dispersed offices. If these connections are fast, then 
better phone connections may be possible because you're 
not relying upon a common resource like the Internet. 


A much simplified depiction of what happens when speech is converted into digital packets that are 
sent through a network and received out of order, with pieces missing. Since the original was 
created in real time, a missing packet can't be resent, thus creating а gap in the data stream, 
which the recipient hears as clipped words or run-together speech. 
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(1.0b5), but a Windows 95 version is in 
development. The system can also operate 
over an AppleTalk network or a direct-dial 
line if you want to pay for the call. 
PGPfone employs Diffie-Hellman key 
exchange to create the session key for the 
conversation. Because this algorithm is 
vulnerable to a man-in-the-middle attack, 
in which someone inserts themselves into 
the data stream, the software provides a 
short version of the key for you to repeat 


over the phone line. If you and the person 
on the other end both see the same phrase 
on your screens, then no attack is in 
progress. AT&T’s secure phones use the 
same approach. 

You can select either Blowfish or 
Triple-DES algorithms to encrypt the bit 
stream itself. Both have no publicly known 
weaknesses, and it’s illegal to export this 
software from the United States. The soft- 
ware lets you set encryption parameters 


Just Protect It! 


Award-Winning UPS Products Double Battery Life, Assure Data Integrity & More 


With double the battery life for enhanced reliability and proprietary voltage 
control for best performance, protecting Servers, PCs, and LANs against faulty 


power has never been easier or more affordable. 


Combine this with our 


unmatched quality (backed by ISO 9000 Certification), service, and Exclusive 
Triple Power Warranties™ — you are guaranteed unsurpassed UPS protection. 


And with our full-featured Power Management Software, users can leave 
systems unattended knowing that, when a power problem strikes a single 
PC or an entire network — all will be saved and fully protected 

— automatically, with complete data integrity! 


Not justa lim- ЕБ 
ited-function 
Win95 driver, 
Deltec's full- 
featured 
FailSafe and 
LanSafe Ш 
software auto- 
matically save 


For ultimate protection on the information 
superhighway — Deltec's UPS families in- 
corporate patent pending Advanced Battery 
Management (ABM™) that doubles bat- 
tery life and assures system uptime! 


Don't become powerless. 


files and conduct an ioi -— es dur- 
ing extended blackouts Available for all popular 
networks and operating systems, the software also 
provides extensive monitoring and power manage- 
ment — even for other manufacturers UPSs. Our 
exclusive “UPS Groups” feature makes network 
power management a breeze by allowing sequen- 
tial control of multiple servers, nodes, and UPSs 
from a central or remote location. 


Call our toll-free 


hotline today to find out the best way to protect 
your valuable systems and data! 


DELTEC 


A Fiskars Company 


Call Now! 1-800-DELTEC-1 
Don't - с == a Protect It! 
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COMPATIBLE UnixWare 


and digitization speeds, and it is free for 
noncommercial use. 

In our PGPfone calls, the sound quality 
was fairly good in half-duplex mode, but 
quality decreased significantly in full-du- 
plex mode because the number of bad 
packets skyrocketed. 


One Ringy-Dingy, Two Ringy-Dingy 

For most people, none of these products 
can replace the ordinary telephone for 
everyday use. Most Internet service isn’t 
fast enough or reliable enough yet, though 
this should change in the next few years. 
And even accepting this limitation, it’s 
simplistic to pick any one of these products 
as the absolute best choice. 

DigiPhone offers the nicest set of tech- 
nical features, with its optional encryption 
and its user-adjustable sampling rate. Plus, 
it should be easy to incorporate new voice- 
compression and encryption algorithms as 
they become available in the future. 

PGPfone offers similar features as Digi- 
Phone but has much stronger encryption 
capabilities, as you’d expect. But PGP- 
fone is still only in beta, and as yet only for 
the Macintosh. In its final form, we ex- 
pect it will be as good as either of the two 
commercial products. If you care about 
security, this is clearly the best choice. 

If you’re on a private IP network, you 
may get reliable enough packet movement 
to get real use out of these products. The 
rest of the world, especially those looking for 
entertainment, might want to turn to Vo- 
calTec’s Internet Phone simply because its 
chat servers offer a nice diversion. № 


Peter Wayner is a BYTE consulting editor 
who lives in Baltimore. You can reach him on 
the Internet at pcew@access.digex.net. 


DigiPhone .. . . $89.95 (dual license) 
Third Planet Publishing, Inc. 

Dallas, TX 

(214) 733-4790 

fax: (214) 733-4505 
3pp@planeteers.com 
http://www.planeteers.com/ 

Circle 1158 on Inquiry Card. 


internet Phone.............. $99 
VocalTec, Inc. 

Northvale, NJ 

(201) 768-9400 

| fax: (201) 768-8893 
info@vocaitec.com 
http://www.vocaitec.com/ 

Circle 1159 on Inquiry Card. 


PGPfone.............. s... free 
Download from Web site 

http:/ /web.mit.edu/network/pgpfone/ 
Circle 1160 on Inquiry Card. 
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FAST: 


INQUIRE BY MAIL 
On the opposite 
side, enter your 
name and address. 
Then circle the 
inquiry numbers that 
correspond to those 
on the advertisement 
or BYTE article, and 
mail this postage- 
paid card. 


FASTER: 


INQUIRE BY FAX 
Enter the 
information as 
described above, 
then fax this 

card to: 


800-571-7730 


FASTEST: 


INQUIRE ON 
THE INTERNET 
Access BYTE's 
home page at: 


www.byte.com 
and click on Free 
Product Information. 
Follow the 
instructions on-line. 
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Software 


Holes in the Neural Network 


A powerful data-analysis tool arrives on the Windows desktop 


but needs improving to be ready for prime time 


BEN SMITH 


their creators, they would all have 

neural-network software and could 
solve the world’s most complex problems. 
However, even the fastest computers aren’t 
as powerful as a mere fruit fly. To believe 
that software running on even the most re- 
cent Intel processor can do more than a 
rough analysis of complex data sets is like 
believing that the tooth fairy will bring 
peace in Bosnia. Yet, there’s an important 
place for SPSS’s Neural Connection 1.0 
in the toolbox of statisticians. 

The problems that Neural Connection 
addresses are old ones: data segmenta- 
tion/classification, categorization, predic- 
tion, and time-series analysis. When the 
data falls into simple curves and clusters, 
more traditional statistical methods will 
do fine for determining curves and equa- 
tions; but when data scatters wildly or the 
curves defy mathematical description, you 
need neural-network algorithms. 

Neural Connection provides you with 
three neural-network models: a multilayer 
perceptron, the radial basis function, and 
the Kohonen network. Because the order 
and content of the training data are so im- 
portant to the success of neural networks, 


Е computers were only as smart as 


They’ve Got a Lot of Nerve 
Neural networks are computer hardware/software prob- 


Neural Connection provides 
tools for viewing, filtering, 
combining, and generating 
your data. Additionally, it 
gives you tools for looking 
at, formatting, and graphi- 
cally viewing your results. 
All this is wrapped in a Win- 
dows-based GUI (see the 
screen). You can design your 
data flow by arranging and | 
connecting the various tools 
in the Neural Connection 

work space. 

We evaluated Neural 
Connection by feeding it 
2000 random points on the 
curve for the declination of 
the moon. This curve is roughly predictable 
with just a few trigonometric factors, but in 
fact it’s highly complex—the equation has 
more than 50 elements in it. A 486/50 PC 
cranked away, training the neural network 
for more than 4 hours. Neither the soft- 
ware nor we were happy with the results. 

We then gave it a simpler problem, ask- 
ing it to predict points on a sine wave. 
Again, Neural Connection took more than 
4 hours. This time, however, the resulting 
neural network had some value, though 
we wouldn’t use it for drawing a circle. 

This is software 
for statisticians, not 
engineers, for dis- 
covering loose order 
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When Lifestyle equels 0.885, and We: 
|А decrease іп Lifestyle by 14,53%, fror 
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These two screens show the visual 
programming style of Neural Connection, along with two of the graphical 
ways it can represent the resulting neural network. 
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lem-solving tools that were inspired by organic nervous 
systems. Their technological roots lie in the field of paral- 
lel distributed processing and the opportunities of mas- 
sively parallel systems, as discovered in the late 1980s. 

Conceptually, building a neural network—whether im- 
plemented in hardware, software, or both—is building a 
behavioral model. It requires either “hand-shaping” the 
model by setting the connections and their attenuation or 
automatically training it by processing large data sets. 
The latter process is also called modeling. You must then 
evaluate and often retrain or redesign the network that 
results until its predictive abilities fall within the desired 
range. Because the interactive train-and-evaluate cycle is 
potentially work-intensive, genetic programming is often 
used to automate the process (see “Genetic Program- 
ming with C++,” February 1994 BYTE). 


in apparent chaos, 
not for developing 
precise empirical 
predictions. In an en- 
gineering context, it 
would be more use- 
ful in fluid dynamics 
than in mechanics. In 
theory, Neural Con- 
nection should be 
helpful with market 
analysis and re- 
search, financial re- 
search, and their as- 
sociated predictive 
needs. If any tech- 
nique is able to im- 
prove a direct-mar- 
keting campaign's 
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cost-effectiveness by even a few percent- 
age points, it's valuable. 

Even with a real need for Neural Con- 
nection, however, it may not be the prod- 
uct to fill that need— not, at least, the pres- 
ent version. We found the GUI difficult 
to navigate and nonintuitive to configure. 
The training software, which uses the 
scripting language NetAgent, was bug-rid- 
den and offered no simple escape. 

The depth of neural network required 
for valuable work exceeds what it's rea- 
sonable to do on a PC. Serious data analy- 
sis on this scale needs a stream-oriented 
data flow. Engineers and statisticians with 
the technical expertise to build appropriate 
data sets for training a neural network 
aren't likely to be attracted by a cutesy, 
icon-based interface for building relatively 
simple data-processing paths. Finally, the 
software is unreasonably expensive for 
learning and experimentation. № 


Ben Smith is a computer consultant, a former 
BYTE Lab testing editor, and the author of 
Unix Step-by-Step (Hayden Books, 1990). 
You can contact him on the Internet at ben 
(? ronin.com. 


Neural Connection 1.0 ...... $995 
SPSS, Inc. 

Chicago, IL 

(800) 543-2185 

(312) 329-3500 

fax: (312) 329-3668 

http: //www.spss.com 

Circle 1111 on Inquiry Card. 
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В The BYTE Archive 


Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! 


ШІ The BYTE Network Project 
The BYTE Site... a living laboratory 


showcasing the best tools for 
building Web applications. Read 
about it in BYTE... try it out online! 


М The Virtual Press Room 


Instant access to vendor press releases and 
white papers! Links to vendor web sites! 


ШІ BYTEMarks 


FREE Benchmark! Download the BYTEMark — 
the benchmark with teeth! 


Ш Direct Access to Advertisers 


Contact Byte advertisers DIRECTLY through the 
online advertiser index! 


BUIE The BYTE Site. The World's Online Technology Authority. 27 


A Division of The McGraw-Hill Companies 
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Visual Toolkits for Audio Apps 


If you need to build an interactive voice-response system, 
these programs will answer the call 


BRETT GLASS 


ЧА, ДД Ж ben you make a phone call, 
Waly WM youre more likely to get 
ЧШ W an interactive voice-re- 
sponse (ГУК) system than a human being. 
Ever wonder who’s designing these sys- 
tems, and what tools they’ re using? 

You may find the answers here. In this 
review, we compare the latest telephony 
components for visual programming en- 
vironments such as Microsoft’s Visual Ba- 
sic and Borland’s Delphi. Because these 
custom controls work in program- 


ming environments that are already ТҮУ 


a snap to use, you can crank out a 
voice-response system in a matter 
of hours, rather than weeks. 

All the tools in this survey let you 
create applications that answer incoming 
calls, make outgoing calls, receive and 
transmit touch tones, and play and record 
messages. But beyond this point, features 
vary greatly. If you want caller ID capa- 
bility, seamless incoming and outgoing 
fax, a “flowchart” design interface, or oth- 
er special features, look carefully at the 
descriptions that follow to make sure you 
pick the right tool for the job. 

None of these products imposes any 
practical limit on the complexity of the 
IVR systems you can design. Using any 
of these components, you will be able to 
easily create a system that keeps callers 
informed or entertained for hours without 
ever connecting them to a human being. 
Of course, getting lost in a twisty maze of 
recorded messages is probably not every 
caller’s idea of a good time. 


Some Fiddling Required 
We tested each set of tools with the hard- 
ware and operating system recommended 
by the manufacturer. All but Pronexus rec- 
ommended cards made by Dialogic, while 
Pronexus recommended a card made by 
Rhetorex. (The Rhetorex hardware came 
with a programmer’s toolkit, but it did not 
contain any visual components.) We used 
Visual Basic 4.0, running under NT, for 
all the components except for VB Voice 
and VoiceBocx, for which we used VB 
3.0 running under Windows 95. 
Ironically, the most difficult task was 


| ш Attendant 


(resting |61 


getting the hardware working. 
Both brands of telephony boards 
were unnecessarily difficult to in- 
stall. The default IRQ for the Di- 
alogic card is IRQ 3, which 15 ге- 
served for the serial port (usually 
attached to a serial mouse) in vir- 
tually every machine. 
Additionally, the Rhetorex and 
Dialogic boards use shared mem- 
ory, a technique that—at least on 
the ISA bus—can consume a 
whopping 128 KB of valuable ad- 
dress space in the critical upper- 
memory area. This may deprive 
the system of valuable upper- 
memory blocks needed by Win- 
dows, DOS TSRs, or built-in 
ROMs on adapter cards. It may 
also cause conflicts with memory 
managers that can’t always de- 
tect and avoid the shared RAM. 
Some of the driver software 
uses software interrupt vectors in 
the range 60H-7FH as an entry 
point. Many software products 
and some VGA boards also use 
these vectors, a conflict that can 
create compatibility problems. 
Microsoft's Plug and Play (PnP) 
for Windows 95 might solve 
these problems, but none of the 
cards we tried has built-in PnP 
support. In the meantime, expect 
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Whither TAPI? 


All the tool vendors covered in this 
roundup pledged support of Microsoft's 
ТАРІ, a telephony API for Windows. inter- 
estingly, none of the packages we tested 
actually use it, though some are available 
in special ТАРІ versions. Instead, these 
programs use proprietary drivers to 
interface to the hardware. 

There are pluses and minuses to this 
scheme. On the plus side, vendors can 
provide added value within their drivers. 
On the minus side, you can’t use a tele- 
phony board that the vendor doesn’t 
support. (Fortunately, most vendors 
support all the major brands.) 

Ultimately, we expect TAP! will be avail- 
able for every telephony board. But be- 
cause it tends to make hardware look 
“generic,” we expect the telephony indus- 
try to accept TAPI only grudgingly and to 
continue favoring approaches that allow 
greater product differentiation. For now, 
as long as vendors of VBXes and OCXes 
handle a wide range of hardware directly, 
there's no need to make TAPI support a 
prerequisite when you're looking for digital 
telephony tools. 
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to fiddle with your system—perhaps for 
several hours—before getting a telepho- 
ny board to work. 

Once the boards were installed and the 
drivers loaded, we set to work creating a 
simple answering-machine program—one 
that just answers the phone and plays a 
message. We then built a more advanced 
program that also accepts messages. In all 
but one case, this took between half an 
hour and one hour, and we were able to 
“crib” code from examples supplied with 
the products. One product, however, sur- 
prised us by allowing us to build the an- 
swer-only machine in less than five min- 
utes (more on this shortly). 


VBVoice 

All the tools we survey here are capable of 
creating simple IVR systems, but when it 
comes to ease of programming, there’s no 
contest: Pronexus’ VBVoice stands alone. 
This product’s compelling visual approach 
is to telephony system design what Visu- 
al Basic itself is to programming. Unlike 
the other products in this review, which 
require extensive coding in Visual Basic or 
C++, VBVoice lets you create your call- 
processing system visually. All you must 
do is string the unique VBVoice controls 
together (using “rubber band” lines) into a 
flowchart that dictates the progress of a 
call. As the call “enters” and “exits” con- 
trols on the flowchart, the voice card plays 
announcements to the user. Transitions 
within the flowchart can also trigger Visual 
Basic events, allowing your code to inter- 
act with the call. 

VBVoice comes with a collection of 
controls so extensive that your VB palette 
will explode with a daunting array of new, 
unfamiliar tools. But once you’ ve explored 
these, you’ll be pleased with what you 
find. Some of the more interesting items in- 


VoysAccess 


bia lReturn As Long 


if 5010115 = '"* Then 

action to execute when blank #0 

fnBranch Determine Choice = 
Exit Function 

End IF 


tei Case sDigits 
"4" 


Exit Function 
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VoySys’ VoysAccess is a single custom control that 
lets you control the flow of a call programmatically. | 
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ІЗІ Visual Toolkits for Audio Apps 


clude: A Lan- 
guage control, 
which changes | 
the language 
used to handle 
the call; a Get- 
Digits control, 
which gets touch 
tones; DataFind, 
DataGet, and DataNew controls, 
which use VB’s built-in database en- | 
gine to manipulate a database; and } 
PlayMsgs, which implements a com- 
plete tone-controlled voice mailbox. 
There’s even a control that you can use to 
create conference calls among multiple 
lines (though it works only with certain 
telephony boards). 

VBVoice’s flowcharting technique frees 
the programmer from having to write code 
to control the progress of the call (though 
it’s certainly possible to do so). Within 
minutes of installation, we found that we 
could create a simple announce-only an- 
swering-machine program by creating an 
instance of the phone control, connecting 
it to a hang-up control, and associating an 
announcement with the hang-up control. 
This first application took us only about 
five minutes to create, even though we 
were unfamiliar with the product. 

A sophisticated telephony application 
may require a large, complex flowchart. 
So, to keep the form from becoming clut- 
tered with hard-to-follow crisscrossing 
lines, VBVoice lets you create named con- 
nections. Instead of being shown as lines 
that run all the way from one control to 
another, these connections appear as ar- 
rows with text labels. (As in an electronic 
schematic diagram, two arrows with the 
same label are considered to be connected.) 
There's also a control called InConn that 
lets parts of your flowchart occupy differ- 
ent VB forms. Incoming and outgo- 
ing fax capability aren't included in 
the package but are available in an- 
other package called VBFax. The two 
products will integrate smoothly; fax- 
es can be sent or received dur- 
ing a call initiated in VBVoice. 
H Like VoySys' VoysAccess 
==) software (described later), VB- 
| Voice lets you record messages 
== па with a PC sound card as well as 
| with the telephony card itself. 
| This is a useful feature, since 
| most cards, designed for the nar- 
| row 3000-Hz bandwidth of a 
| telephone line, record sound with 
# much lower fidelity than good 
_ sound cards do. 


you the most 
examples of the 
lot, along with a 
code generator to 
ease programming. 


Visual Voice Pro . 


Stylus Innovation’s Visual Voice Pro has the best documentation and gives 
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The VB Voice manual contains a com- 
plete reference to the package's VB con- 
trols. Unfortunately, it doesn't provide a 
complete, printed tutorial, so new users 
may need to explore the examples on the 
disk to learn the tricks of using this rich 
environment. 

The 16-bit (VBX) version of VBVoice 
contains drivers for several brands of tele- 
phony cards, including Dialogic, Pika, and 
Rhetorex. The 32-bit (OCX) version, 
which was in beta at the time we looked at 
it, will use Microsoft's telephony API 
(ТАРІ), and so it should work with any 
TAPI-capable card when it ships. The 
OCX version adds some new features, 
such as an outline view (useful for large 
applications) and OLE support. 


VoysAccess 

VoySys' VoysAccess is a more tradition- 
al visual component that works with Dia- 
logic telephony boards. VoysAccess en- 
capsulates a programmer's library that 
allows you to control an IVR session by 
manipulating the properties and methods of 
a single custom control. This means that 
you'll have to write code in Visual Basic or 
C++ to control the flow of a call. 

Along with the mundane functions you 
expect from a telephony toolbox—dialing 
calls, playing messages, responding to 
tones, etc.— VoysAccess supports caller 
ID on incoming calls and automatic “flash 
hook" call transfers (the way you transfer 
calls on most PBXes). However, we could 
find no evidence of fax capability. 

VoysAccess comes bundled with Voys- 
Smith, a waveform editor that lets you 
record, play, and modify waveform files 
via а sound card. Once you’ ve captured a 
sound, you can add special effects or over- 
lay other sound files to produce interesting 
announcements and sounds. The only 
catch: It won’t work without a sound card; 
you can’t use it to record or play messages 
directly through the telephony board. 

The new OCX version of VoysAccess is 
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New SmarTerm? Enterprise Suite gets you connected to the Internet and your company's hosts around 
the world! SmarTerm lets you standardize your company's connectivity software by providing everything 
you need in one package. 

SmarTerm Enterprise Suite provides top-notch 
connectivity to UNIX, IBM, and Digital hosts PLUS 
X server connectivity 1 У Windows Sockets TCP/IP 
and LAT РЦ | PPP/SLIP access to the Internet PLI 
Netscape Navigator and newsreader PLUS free 
technical support beyond 90 days. You don't need to 
purchase anything else. 


Connect to the universe: call 
your software dealer today! 


Persoft, Inc., 465 Science Dr., РО. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. & 
Phone (608]273-6000, Fax [608)273-8227, 1-800-368-5283, or salesGpersoft.com, P / E | | j 
World Wide Web: hitp://www.persolt.com 


Persoft Inc, European Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, CONNECTIVITY SOLUTIONS 


Oxfordshire, КСЯ 6JF, United Kingdom, Phone +44 |0)1491 638090, Fax +44 (0)1491 638010 DOS • Windows « Ethernet • Token Ring 


Copyright 1995 Регзой, Inc. All Rights Reserved. SmarTerm and Persoft are registered trademarks of Регзой, Inc. All other trademarks are property of their respective owners. Rev.1/96. 
Circle 78 on Inquiry Card. 


Visual Toolkits for Audio Apps 


much easier to understand than the older 
VBX version, with intuitively named meth- 
ods and properties. (Because of shortcom- 
ings in the design of VBXes, the older VBX 
version of VoysAccess had to use “action 
properties” to trigger actions.) While the 
OCX control maintains downward com- 
patibility with programs written for the 
VBX, it now lets you use mnemonic method 
names to perform call-handling tasks. 

The manual we received with VoysAc- 
cess was an incomplete draft, so we could 
not judge the quality of the final printed 
documentation. The beta disk contained 
only one sample application; there could be 
more in the finished product. Nonetheless, 
we were able to create a simple answer- 
ing-machine application in about half an 
hour by modifying the sample code. 


Visual Voice Pro 

Stylus Innovation’s Visual Voice Pro is a 
mixed bag: It combines the best examples 
and documentation of the bunch with an 
awkward programming interface. Visual 
Voice, like VoysAccess, is a single cus- 
tom control that encapsulates a library of 
telephony routines. 

We tested both the VBX and the OCX 
versions of this control, which are nearly 
identical. Both use action properties to 
control the handling of the call. This is not 
nearly as efficient as flowcharting or 
method-based programming and requires 
you to include and remember many cryp- 
tic definitions for constants. 

To ameliorate this shortcoming, the Vi- 
sual Voice package comes with a code- 
generating tool called Voice Workbench 
that lets you script your application in user- 
friendly dialogues. Voice Workbench then 
uses the script to write Visual Basic code 
that you can paste into your application. 
This takes some of the tedium out of using 
action properties. However, unless your 
application falls within the bounds of what 
Voice Workbench can do automatically, 


you'll still need to dictate | woiceBocx 
the overall “flow” of the ESTER -— 
application by massaging (ШЕ с ШЕ 
the generated code, and Кеп БЫ oc 
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view and control the 
progress of calls on several 
lines at once. A virtual phone accessory 
program lets you test your entire applica- 
tion via a sound card. The package in- 
cludes fax support, and you can add caller 
ID support with a special toolkit. (It's 
thrown in for free if you buy the Visual 
Voice version for IBM's MWave DSP.) 
Voice-recognition and complete text-to- 
speech capabilities are also available as 
options. Documentation is excellent, and 
copious programming examples are in- 
cluded, along with a copy of the book Vi- 
sual Basic Telephony by Krisztina Holly 
and Chris Brookins (Flatiron Publishing, 
1995). A separate version of Visual Voice 
handles TAPI. 


VoiceBocx 
While the spelling of Parity Software's 
VoiceBocx implies that the product is an 
OCX, it is, in fact, a VBX. Like Visual 
Voice Pro, VoiceBocx provides conven- 
tional properties and action properties that 
let your application control a telephony 
board. Another included VBX from Pari- 
ty Software, called VoiceHub Tool, acts 
like Visual Voice Pro's Voice Monitor. 
Because you operate the control by set- 
ting action properties, this VBX is, again, 
more difficult to work with than an OCX 
with methods or VBVoice's flowcharting 
interface. And of the visual controls de- 
scribed here, VoiceBocx is the most Spar- 
tan one. We found no fax capability, nor 
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Circle 1164 on Inquiry Card. 


Software only, two lines $595 
Software and hardware, 


VBVoice AMES: ... lasers vea $995 (415) 332-5656 

VBX, 1 ііпе ,...... $395 ЛПС ЕЕ. $1895 fax: (415) 332-5657 

VBX, 2 тез...... $695 24 іпев ...........%2995 Circle 1163 оп Inquiry Card. 
VBX, 4 Ппез...... $995 Stylus Innovation 

VBX, 8 lines ..... $1295 Cambridge, MA VoysAccess 

OCX, 4lines...... $795 (617) 621-9545 VBX software only..... $595 
OCX, 24 lines ...$1995 fax: (617) 621-7862 Hardware and software, 

OCX, 64 lines ,..$2995 http://www.stylus.com 1 МИННИ $995 
Pronexus Circle 1162 on Inquiry Card. VoySys Corp. 

Carp, Ontario, Canada Fremont, CA 

(613) 389-0033 VoiceBocx (800) 786-9797 


(510) 252-1100 
fax: (510) 252-1101 


two lines .......... $1185 > Circle 1161 on Inquiry Card. 
Visual Voice Parity Software 
Z [nes cA els ot $495 Sausalito, CA 


was it clear whether the package could 
handle caller ID. The documentation was 
limited to one small, though well-written, 
manual of approximately 250 pages, and 
there were only four small sample appli- 
cations on the disk. 

Parity Software has put its heart into 
another product— Voice Operating Sys- 
tem 5, or VOSS—which we also received. 
While it doesn't qualify for this review 
because it's not a visual programming 
component (it's actually a C-like language 
of its own), VOSS is quite powerful. It 
comes with two excellent books describing 
the language and PC telephony in general, 
and it has capabilities, such as fax, that are 
not present in VoiceBocx. VoiceBocx may 
be useful as a very small, simple VBX for 
telephony applications, but VOSS is clear- 
ly the more powerful product. 


Enter Your Selection 

Of the products we worked with for this re- 
view, Pronexus' VBVoice stands head and 
shoulders above the rest when it comes to 
productivity and ease of use. VoySys' 
VoysAccess has shown substantial im- 
provements in the latest (32-bit) version, 
moving away from action properties to 
embrace a simpler, method-oriented pro- 
gramming model. Stylus Innovation’s Vi- 
sual Voice Pro uses action properties but 
provides the best documentation, the most 
examples, and the widest variety of add-on 
features. Parity Software’s VoiceBocx is 
the smallest and simplest component, but 
it may require the most effort to use. Par- 
ity’s VOSS product is a much more pow- 
erful and robust programming environ- 
ment, and it’s worth a close look if you’re 
willing to use a proprietary language to 
develop IVR applications. № 


Brett Glass is a computer consultant, writer, 
and teacher who lives in Laramie, Wyoming. 
You can reach him by sending E-mail to 
rogue уге (сот. 


One Gig to Go 


lomega’s Jaz drive provides 1 GB of fast, removable media storage 


G. ARMOUR VAN HORN 


ШИ omega's Jaz may be the ultimate flop- 
№ py drive. The $499 internal version 

fits into a 1-inch-high, 34-inch drive 
bay, and its data cartridges are roughly the 
size of four stacked floppy disks—but each 
cartridge holds just over a gigabyte of data. 
And where floppies are tediously slow, 
Jaz is faster than many hard drives. It has 
a rated 12-millisecond seek time, and we 
measured an average sustained transfer 
rate of 4.9 MBps during reads. We also 
measured the drive's sustained uninter- 
rupted transfer rate at 3.3 MBps, which is 
fast enough for reading most audio/video 
data and cutting CD-ROMs. 

Jaz uses a hard drive cartridge à la Sy- 
Quest (see the Technology Focus box be- 
low). However, Jaz cartridges are the first 
to use two platters. Iomega expects car- 
tridge prices to range between $100 and 
$125, depending on quantity. A 540-MB 
cartridge should go for around $69. The 
stackable, plastic-cased external Jaz (which 
costs around $599) resembles Iomega's 
Zip drive and provides automatic SCSI 
termination. Both Jaz models have mo- 
torized cartridge ejection and a fast SCSI- 
2 interface. 

We tested the internal model, just be- 


Dust Buster 


errors or worse. 
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fore the release of the hard- 
ware, with beta software. | 
We installed it on two PCs 
running Windows 95. We 
encountered an unusual 
compatibility problem be- 
tween the Windows 95 | 
driver for the Adaptec 2930 | 
PCI SCSI controller card 
bundled with the drive and 
the Award BIOS in one | 
system (ASUS mother- 
board). It locked up Win- 
dows 95. The card and drive 
worked with an Adaptec 
driver already on the sys- 
tem, but we couldn’t install 
Iomega's utility software 
without also installing the 
problem driver. Although 
Iomega's Mac software wasn't ready, we 
also got Jaz working nicely in an external 
SCSI enclosure connected to a Macintosh 
Quadra 700 by using Silver Linings 5.33, 
a hard drive utility. 

Jaz is strong on data security. Not only 
can you remove and lock up cartridges, 
you can also read- and write-protect them 
under password control using a provided 
utility. Another Jaz utility controls the 
drive's sleep mode. As a default, it spins 


Hard disk technology is fast, but making it removable introduces the problem 
of media contamination. Dust in a Jaz or SyQuest cartridge can cause data 


lomega uses several steps to control contaminatiori. First is avoiding most 
of it by sealing the cartridge. A hermetic seal (like that on a hard drive) isn't 
possible with a removable cartridge because the drive's read/write heads must 
get in and out. Jaz cartridges have a flexible metal gate that slides tightly in 
its channel and opens only after the cartridge is fully inserted. 

To control the dust that does make it inside, the Jaz design uses air flow 
(from spinning at 5400 rpm), baffles, and filters to move contaminants from 
clean zones and trap them in *not-so-clean" zones. The heads also track 
across the data area when the disk first comes up to speed —for calibration, 
but also to plow dust from the medium and into the airstream for filtering. 

Finally, the Jaz data format includes 24 bytes of error-correction code (ECC) 
at the end of each 512-byte block of data. That's less than the 52 bytes 
lomega uses in its Bernoulli flexible-media products, but over twice as much 
as typical hard disks have been using. 


Hardware (77173 


Two versions of Jaz: the external drive (top), and the internal version we 
tested. Both are SCSI drives, accept the same 540-MB and 1-GB data 
cartridges, and provide the same fast hard drive-level performance. 


down after 30 minutes of inactivity. The 
utilities install seamlessly into the Win- 
dows 95 interface; they show up in the 
menu that appears when you right-click 
on the Jaz drive icon. 

The included data cartridge comes most- 
ly loaded with Iomega software tools (for 
PCs and Macs), so your minimum invest- 
ment will be $625 for an internal drive and 
a blank cartridge. That's between the street 
prices for 1- and 2-GB hard drive kits, but 
it's competitive for a removable-media 
drive. The Jaz drive's capacity and speed 
recommend it as a transport medium for 
large projects, as a mastering disk for CD- 
ROM production, as secure storage for 
sensitive data, and as an interesting ap- 
proach to adding a second hard drive. № 


G. Armour Van Horn is a production artist, 
graphics consultant, and writer on electron- 
ic imaging and prepress issues. His studio 
is on Whidbey Island, Washington. You can 
reach him on the Internet or BIX at vanhorn 
@ bix.com. 


(801) 778-1000 
http:/ /www.iomega.com 
Circle 1169 on Inquiry Card. 


= Р... о. аа $499 internal; 
КӘДЕ $599 external (estimated street prices) 
xE (includes 1-GB Tools cartridge and 

= Adaptec 2930 PCI SCSI card) 

А06 lomega Corp. 

IE Roy, UT 

RE (800) 697-8833 

= 

= 

= 

а. 


APRIL 1996 BYTE 151 


966: © SSANIV 9ivHO 


VIEWADVISOR 


The independent Newsletter for Openview Users and Developers 


FEBRUARY 1995 
VOLUME 1, NO.1 


IN THIS ISSUE 


HP’s Meta Schema: Blueprint 
for a Common Repository 


a hp By James Herman, vice president, Northeast Consulting Resources Inc. 
BLUEPRINT FOR A . . 
Comiti Rffasrtony The term common reposito nost elusive 
ey) а іп net management teg ent 
— унер, notion of what it mean 
IP ADDRESS CACHE 
Hers Avorn should be designed. For examp 
REINSTALLATION 
ву Rick STURM repository should contain еуегуйш 
Expert Opinion / R5 event ever received by the managemen, 
Netview's Loss 15 қ * — 
Оюшн Gain pository as essentially containing cong 
By FRANK HENDERSON Hewlett-Packard’s partial Meta Schema bluep 
World View /P 6 . . А қ , 
ураан іп Openview gives a first glimpse at HP’s proposal ТОҚ 01те t also 
MANAGEMENT TEST FEST —— points to the vast amount of tions, it must be updated 
ұшін work left to be done before a repeatedly. Multiple data 
Tech Tutorial / R 4 working repository сап sources make report writing 
RMON ALTERNATIVE: become a reality. difficult and limit the scope of 
EMEBDDED AGEHTSTOR To understand HP's initial customization. 
E attempt at defining an Openview's lack of data inte- 
Openview common repository gration also has drawbacks for 
Case Study /P 6 requires a closer look at the developers, who must invest 
OAM 24 04 need іс addresses. For the past significant R&D dollars in get- 
ДЙ, сак several years, Openview has Histoneat ting their applications to work 
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INFRASTRUCTURE interfaces for developers. But times in different formats. tory would provide users with 
т the platform has lacked open For customers, this lack of the database functions 
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services for the integration of 
management data from multi- 
ple applications. Under the 
covers, Openview applications 
don’t share data. Instead, net- 
work inventory, event logs, 
trouble tickets, and other 


integration results in having 
to maintain several manage- 
ment data files, a task that can 
quickly become a juggling act 
when it comes to keeping data 
files in sync. If the same data 
item appears in multiple loca- 


required to enter data into the 
system just once and have it 
reflected across multiple 
applications. Report writing 
could be easily customized. 


(Continued on page 16) 
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independent, objective source 
about OpenView 


Introducing the OpenView Advisor— 
from the editors of Data Communications 


Corporate networkers who’ve made the move to OpenView know how tough it is to find the 
facts on the industry's leading net management framework. And the same goes for third-party 
developers looking to crack this lucrative market. Despite all its support, HP hardly qualifies as 
an impartial source, and surfing the Internet or searching computer magazines is no way to 
plan an effective enterprise management strategy. 


The industry's only publication devoted exclusively to OpenView 


OpenView Advisor gives users and developers exactly what they need: a monthly, vendorindepen- 
dent newsletter that's got the technical savvy to solve their most pressing problems. Written and 
edited by the staff of DATA COMMUNICATIONS and some of the top consultants in the OpenView 
community, each issue is packed with in-depth analyses and hard-hitting technology reviews that 
can't be found anywhere else. 


Take a look at the regular roster of features that make OpenView Advisor an indispensable tool 
for net managers and ISVs: 


| ANALYSIS DEVELOPER'S VIEW 
. Industry experts detail and discuss OpenView trends An open forum for application developers, system inte- 
. and technical developments erators, and third-party vendors 
TECHNICAL TUTORIALS INTERVIEWS 

_ Step-by-step troubleshooting from users and developers Мо-һо145 barred discussions with key HP engineers and 
_ who've overcome the OpenView challenges product managers for the OpenView line in 


 CASESTUDIES INTERNATIONAL ISSUES 

| Detailed profiles of actual OpenView networks, with an Addresses the concerns of global networkers, 
орай on cost analysis, product selection, implemen- including managing across WAN links, finding prod- 

_ tation strategies, and deployment issues ucts, and integrating standards and platforms | 

_ TECH TIPS PRODUCTS | 

|. Concise, hands-on solutions to common OpenView Exclusive coverage of new and upcoming products and 
| problems from users, developers, and HP engineers services for the OpenView environment 


Take advantage of this one-time introductory offer from OpenView Advisor 


Act now and become a charter subscriber to OpenView Advisor for the special price of only $495 
for 12 issues ($595 outside North America). That's a savings of $100 off the regular subscrip- 
tion price. But you have to move quickly—this offer is available for a limited time only. 


To order, call toll-free in the U.S.: 1-800-598-0474 
To order outside the U.S. call: 615-377-3322 


ata 
Fax orders to: 615-377-0525 + Қ. z | 
дреды openview(?mcgraw-hill.com Communications 
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Big Decision: Warp vs. Windows 


Which 32-bit operating system is right for ywou—OS/2, or one of the 
mew flavors of windows? 


TADESSE W. GIORGIS 


ntil recently, IBM's OS/2 was 
uU the major 32-bit OS for Intel- 

based personal computers. The 
debut of Microsoft's Windows NT Work- 
station 3.1 almost three years ago should 
have posed some competition, but few 
users considered Windows NT a main- 
stream desktop OS. Only with version 
3.51 has Windows NT Workstation fi- 
nally become a serious threat in high- 
demand business applications. 

In fact, it wasn't until the introduc- 
tion of Windows 95 that many IS man- 
agers had to confront the decision of 
whether they should upgrade to a 32- 
bit OS. Because most new PCs come 
with Windows 95 preinstalled, the up- 
grade question is unavoidable. Should 
organizations with large numbers of 
386 and 486 systems now running Win- 
dows 3.1x or OS/2 2.1x stay put, up- 
grade, or switch OSes? 


And which of these three major 32- | 


bit desktop OSes is best suited to ev- 
eryday business applications? These are 
complex questions, and most users real- 
ize there are no simple, clear-cut answers. 
Generally speaking, both OS/2 Warp and 
Windows NT Workstation provide robust 
applications development platforms. How- 
ever, both require more CPU horsepow- 
er, memory, and disk space than Windows 
95, which may be the best choice for the 
largest number of users. 


0$/2 Warp Connect 3.0 
Although it’s been around longer than Win- 
dows, OS/2 has carved out only a tiny mar- 


32-ВІТ OSES: HOW THEY COMPARE 
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ket share compared to the Microsoft prod- 
ucts, never achieving the acceptance that 
IBM (and many users) believe it deserves. 
The newest release of OS/2 Warp Con- 
nect is a solid contender in many areas. 
OS/2 lets the user install just the base 
OS; the dual boot manager, which boots ei- 
ther DOS or OS/2; or the Boot Manager, 
which requires repartitioning the drive and 
designating the partitions as installable, 
bootable, or startable. IBM includes good 
documentation for installing OS/2, but the 
installation should be done by an experi- 
enced user if the system must be customized. 


| The 05/2 Workplace Shell presents 
a clean desktop that users can 
customize for their own needs. 


This Windows NT screen shows 
some of the system-administration 
capabilities and functions of this 
v 


Right: |Aooess this солдат from network [al | Cumchó в | 
ыға Гн _: 


In Windows 95, а multilevel tree- 
structured menu lets you access 
and launch a multitude 

of programs or documents 

in a compact space. 


OS/2’s object-oriented interface, the 
Workplace Shell, more closely resembles 
the Apple Macintosh interface than Win- 
dows NT’s menu-oriented interface. The 
right mouse button activates a menu of 
settings and parameters for whatever icon, 
folder, or desktop area the mouse points 
to. There’s great flexibility in setting up 
the desktop and customizing folder man- 
agement, and users can arrange folders 
and other icon elements according to nu- 
merous characteristics. OS/2 also offers 
great context-sensitive help. 

Connectivity and networkability are two 
crucial considerations. IBM has 
greatly improved the installation 
and setup for network interface 
cards (NICs), making it easier 
to select protocols and bind them 
to the installed adapter, 
but the process has some 
flaws. OS/2 automati- 
cally detects and config- 
ures most well-known 
NICs but is less effec- 
tive for others. 

In additon, the pro- 
gram may or may not 


Outstanding 
Excellent 
Average 
Below average 
Poor 


Good 
Fair 
Unacceptable 


obtain media access control (MAC) -layer 
address information for user-added NICs. 
When it doesn’t—and it won’t for some 
older cards—the user has to manually edit 
the adapter parameter and enter the net- 
work address. And even when it does de- 
tect the NIC’s 12-digit network address, 
it doesn’t identify the network topology 
correctly but defaults instead to token ring. 
The user has to manually check and select 
the correct topology. 

NSTL encountered several problems 
because this error isn’t reported during the 
Multi-Protocol Transport Services (MPTS) 
installation and configuration. The system 
sometimes hangs when the adapter driver 
fails to load and the OS tries to bind the se- 
lected protocol to the missing driver. Re- 
moving the NIC doesn’t fix the situation; 
you have to manually edit the CONFIG 
SYS and PROTOCOL.INI files. 

Once you're finally connected, OS/2 in- 
terfaces well with the Novell NetWare util- 
ity for OS/2, and users can map drives and 
make printer connections easily. IBM's 
LAN Distance Remote on OS/2 Warp en- 
ables mobile users and remote PCs to 
access corporate LANs. The OS/2 Warp 
Connect BonusPak, a collection of pro- 
grams and utilities that IBM includes with 
the OS, contains Internet connection ser- 


vices as well as a World 
Wide Web browser. 
Many power users 
think OS/2 is the most 
robust and strongest of 
the 32-bit contenders, 
but its minuscule mar- 
ket share continues to 
dog the product. De- 
vice drivers are a case 
in point. Earlier ver- 
sions of OS/2 suffered from a lack of them. 
Today thousands of PCs will support 
OS/2, and a large number of peripherals 
vendors provide OS/2 device drivers. In 
fact, OS/2 ships with more printer drivers 
than either Windows version—but for all 
other peripherals, Windows has the edge. 
OS/2 still provides the best DOS envi- 
ronment. It runs DOS faster than Win- 
dows, offers more versatility, and is eas- 
ier to use. Each DOS session can have a 
separate memory space, and all are fully 
multitasked. Although DOS-exclusive en- 
vironments are rare today, they can gain 
advantages and operating efficiency from 
upgrading to OS/2, which gives users a 
graphical interface, extends memory, and 
runs multiple DOS sessions concurrently. 
OS/2 would likely shine in environments 
with a strong existing IBM presence and 


Multitasking and Multithreading 


The most significant job an OS does is to manage memory efficiently and control how applications use system resources. An OS 
tliat does memory management and task scheduling permits both context switching and multitasking. Context switching sus- 
pends activity when one operation is pushed to the background and another is brought to the foreground; only the application in 
the foreground window remains active. Context switching is sufficient for many work environments and provides dramatic produc- 
tivity gains over the exiting and loading of different applications in single-tasking environments. 

Multitasking, on the other hand, runs multiple operations concurrently. It makes sense mainly in multiuser environments. its 
benefits become really noticeable with long and complex tasks, such as heavy database queries, program compilation, and com- 


plex graphics processing. 


Even though all three OSes use preemptive multitasking for 32-bit applications, only 05/2 Warp and Windows NT Workstation 
use it for older, 16-bit applications. Windows 95 uses cooperative multitasking for 16-bit DOS and Windows applications. 

For preemptive multitasking to operate effectively requires a task-scheduling scheme, where the scheduler selectively dispatch- 
es and suspends multiple concurrent tasks. Cooperative multitasking relies on applications to relinquish control of the processor 
so that other applications get a turn. This means the applications are in control, not the OS. 

The multithreading capability of today’s 32-bit OSes provides more power than 
simple multitasking does. The OS can execute multiple tasks simultaneously, 
and it can run multiple processes concurrently. The kernel breaks down tasks 
into singular processes and runs each process as a single thread. Interprocess 
communications (IPC) allows the different threads to talk with each other by 


Tasks vs. Threads 
Task 1 eae | 


MULTITHREADING 
Each task is broken out into 
separate processes that execute 
in parallel, along with processes 
from other tasks. 


MULTITASKING 

Multiple tasks can execute in 
parallel, but each task is a single 
execution stream. 


passing data back and forth. 


Software Roundup КЕМЕМ 


Minimum RAM (MB) 
Recommended RAM (MB) 16 
Minimum hard disk space (МВ) 80 
Full-installation hard disk space (MB) 100 
Minimum processor (x86 series) 
Recommended processor (x86 series) 486DX 


The real advantage of multithreading is that it makes it much easier to do 
multitasking. Multithreading allows programs to multitask within themselves. | 
Applications that can benefit considerably from multithreading include back- 
ground pagination and formatting, spell-checking, complex database search- | 
es, document control, and dual-channel communications. 


32-BIT DESKTOP OS HARDWARE REQUIREMENTS 


WINDOWS — WINDOWS 
95 NT 


12 


386/25 386/25 


386DX 


386/25 
386DX 


connections to midrange and mainframe 
systems—insurance companies, banks, and 
other financial-service companies, for ex- 
ample. The product's superior link capa- 
bility to the Internet should encourage users 
planning to upgrade from earlier versions 
of OS/2, and even some DOS and Windows 
3.1 shops. This OS also has technical mer- 
its that make it appealing to users that de- 
mand a powerful OS, such as software de- 
velopers and technical workstation users. 


Windows NT Workstation 3.51 

This is Microsoft's most powerful OS, and 
many observers believe that Windows 95 
is just a temporary way station on the road 
to widespread adoption of Windows NT. 
Certainly NT seems ready to take on all 
comers. You can now run Windows NT 
Workstation on symmetric multiprocessing 
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(SMP) systems, as well as on systems that 
are based on a wide variety of processors 
besides the Intel x86 family, including Dig- 
ital Equipment’s Alpha, Mips, and Power- 
PC systems. 

Windows NT Workstation has unique 
usability strengths that benefit the ad- 
vanced user and network administrator 
more than the casual user. In addition to 
the familiar Windows 3.1x desktop tools— 
File Manager, Print Manager, Accessories, 
and Control Panel—the Administrative 
Tools group provides access to User Man- 
ager, Disk Administrator, Performance 
Monitor, and Event Viewer, all functions 
that simplify system administration. Con- 
trol Panel also offers a facility for network 
adapter configuration and client setup. 

Windows NT automatically detects and 
configures a goodly number of network 
cards; for those it doesn’t detect, the user 
must manually select and configure the 
card. Overall, NT presented fewer prob- 
lems for NSTL than did OS/2. 

All network drives and NetWare print- 
ers are accessible, respectively, from the 
File Manager and Print Manager. Mi- 
crosoft’s Remote Access Service provides 
remote access to LANs and secure, high- 
speed connection services with user-se- 
lectable transport protocols. Windows NT 
Workstation includes a TCP/IP stack, ftp, 
and telnet service, but it doesn't currently 
come with a Web browser. 

Windows NT offers good information, 
and the user's manual is helpful and easy 


OS CAPABILITIES AND FEATURES 


Processing Capabilities 
Preemptive multitasking 
Multithreading capability 
Allows coexistence of multiple OSes 
Supports symmetric multiprocessing 


Application and System integrity 
Uses protected-mode operation 

Runs multiple environment applications 
Supports DDE, OLE 


16-bit DOS and Windows Sessions 
Can run multiple DOS sessions 
Can run multiple 16-bit Windows applications 


16-bit DOS and Windows applications 
run in separate address spaces 


DOS session can run in background 


File and Disk Management 


Automatically detects and uses 
SCSI and IDE drives 


Graphical file manager 

Disk defragmenting, compression utilities 
Disk mirroring, striping utilities 

Reads from and writes to multiple file systems 


Ө-уев, О = 


to read. However, users may have diffi- 
culty getting information they need via 
on-line help. Finding the correct informa- 
tion often requires being in the nght win- 
dow or program. Microsoft has vowed to 
offer a common user interface, and in fact 


NSTL 32-bit Desktop 0S Performance Test Results 


Lotus Ami Pro 3.1 


OS/2 Warp 
Connect 


Windows 95 
Windows NT | — 


100 200 300 
Seconds 


-46-bit 32-bit 


DeScribe 5.0 


400 | 100 200 


Seconds 


0$/2 WARP CONNECT WINDOWS NT WINDOWS 95 
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no; OS1 = through Windows or WIN-OS2 module. 


the Windows 95 user interface is now 
available as a service pack for current own- 
ers of Windows NT. 

Windows NT's manuals are generally 
the best of the three products at presenting 
information in a visually appealing man- 


Watcom C/C++ 


Seconds 


m Editing and file: 
VO functions. 


BE Graphics ds 


| qp and lile. 
ESSO functions 


[| ‘Graphics print 


NSTL tested each OS with three different applications on a Compaq ; 
Deskpro 66M and а Dell XPS P75, each with 16 MB and then 32 MB of — 


memory. Times shown are the average for both machines. NSTL looked 


for 32-bit applications that run on all three 0Ses— finding only the DeScribe - 


5.0 word processor from DeScribe (Naples, FL) and the Watcom C/C++ 
10.5 Compiler from the Watcom Products Division of PowerSoft (Waterloo, 
Ontario, Canada). The 05/2 Warp native-code counterpart to Lotus's Smart- 
Suite 96 for Windows 95 was not ready at test time, - 
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_ 92-bit | 


In testing 16-bit applications, some anomalies appeared. Lotus's Ami 
Pro 3.1 (now called Word Pro) runs significantly faster on Windows 95. 
and NT than the Lotus Ami Pro 2.1 counterpart on 0S/2. But 0S/2 was 


_ twice as fast as Windows 95 in the graphics printing test. With 32-bit - 
-. applications, we got different results. In the Watcom C/C++ compiler | 


test, Windows NT and 05/2 show a significant performance advantage 
over Windows 95. However, Windows 95 printed the DeScribe graphics 
more than three times faster than either NT or 05/2. 


ner, with clear, step-by-step instructions. 
Unfortunately, the pretty documentation 
is weak in guiding users through the in- 
stallation process. 

Windows NT has better facilities for sys- 
tem administration than either OS/2 or Win- 
dows 95, Windows NT is a good choice for 
environments with stringent data integrity, 
security, and fail-safe requirements. It not 
only provides a secure and robust environ- 
ment but also scales well across different 
single- and multiple-processor platforms. 
Its extensive feature set and system-admin- 
istration tools, combined with a GUI ease of 
use, make it an attractive choice for client/ 
server applications. 


Windows 95 

After years of announcements, previews, 
reworking, and the industry’s largest beta- 
test program, Microsoft finally gave birth 
to Windows 95 last summer. Although its 
market penetration may be far less than 
what was originally predicted for this time, 
this is the OS that most users will be deal- 
ing with in the near future. 

Windows 95 provides the easiest-to-use 
system interface, a simplified installation 
and system-setup procedure, and a good 
set of learning tools. It has by far the best 
network adapter detection and installation 
and configuration capabilities. Other pe- 
ripherals’ setup and configuration are just 
as simple. | 

It’s less impressive in the areas of disk 
drive preparation and management and 
overall system maintenance and adminis- 
tration. But because Microsoft targets Win- 
dows 95 to the mainstream user, these 
drawbacks aren’t critical for most opera- 
tions. Furthermore, Microsoft evidently 
believes users don’t require much guid- 
ance; the slim manual for Windows 95 
often refers the user to manuals that must 
be purchased separately, or it forces the 


0S/2 Warp Connect 3.0...... $299 
IBM Corp. 

Armonk, NY 

(800) 426-2255 

http://www.ibm.com 

Circle 1170 on Inquiry Card. 


Windows 95 

New installation ............. $209 
HbeTHOe ee, о Е аа, а $109 
Microsoft Plus .......... .. 54,95 
NT Workstation 3.51 
Microsoft Corp. 
Redmond, WA 

(800) 552-9876 
(206) 882-8080 

fax: (206) 936-7329 
http: //www.microsoft.com 
Circle 1171 on Inquiry Card. 


Е 
м 
6 
= 
© 
ма 
Е 
ж 

ЕЕЕ 
= 
© 
t 
1. 


OS CONNECTIVITY AND CONTROL 


Network Systems Supported 
Novell NetWare 3.xx, 4.xx 

Any NetBIOS-based network 
Peer-to-peer networking 


Transport Protocols Supported 
Novell NetWare IPX/SPX, TCP/IP, NetBIOS 
LAN Manager/LAN Server NetBEUI 


Internet Support 
Web browser 

Gopher service 

Mail service, telnet, ftp 


System Administration 
Event-tracking utility 
OS allows viewing of the status of services 


Data Security 

Workstation log-in ID and password 

User and group account management utility 
Utility for setting access-privilege levels 

Utility for setting user rights and security policies 
Access audit-trail utility 


Data Backup 

Tape backup utility 

Selective backup/restore to multiple file systems 
Schedule unattended backup/restore tasks 


@ = yes, О = no. 


user to go to the on-line documentation. 
Windows 95 not only detects and con- 
figures Plug and Play network cards easi- 
ly, it also detects most other network cards, 
with user-supplied configuration adjust- 
ment and modification. The Network 
Neighborhood icon on Windows 95 also 
provides easy connection to NetWare serv- 
ers, and mapping drives is easy, although 
we still prefer the NetWare utility that was 
available with Windows for Workgroups 
3.11. As with NT, Windows 95 comes 
with a very long list of drivers for a variety 
of devices, including printers, IDE and 
SCSI disk drives, network adapter cards, 
video adapter cards, sound cards, PC Card 
devices, and multimedia subsystems. 
Windows 95 comes with HyperTermi- 
nal, which provides basic dial-out and file 
transfer functions, as well as links to Com- 
puServe, AT&T Mail, and MCImail. Mi- 
crosoft Plus, a companion product, adds 
Dial-Up Networking server capability, so 
users can dial into their workstations from 
a remote location and access shared ге- 
sources (1.е., files and disks) plus ће nec- 
essary tools for Internet access, including 
Microsoft’s own Web browser, Internet 
Explorer. There are no advanced security 


0$/2 WARP CONNECT WINDOWS NT 


Software Roundup |77173 


WINDOWS 95 


Selective 


features, such as callback or data encryp- 
tion, but passwords are encrypted. 
Windows 95, with its low resource over- 
head and compatibility with thousands of 
existing 16-bit applications, targets the 
broad user base that doesn’t have serious 
security and integrity requirements. Its su- 
perior performance in everyday applica- 
tions makes it an excellent platform for 
mainstream business and home use. B 


Tadesse W. Giorgis has tested network OSes, 
management products, and peripherals at 
NSTL for over five years. He holds a Ph.D. in 
fiber and polymer science from North Car- 
olina State University. You can reach him 
on the Internet or BIX at editors@ bix.com. 


This report contains partial results from a 
recent issue of Software Digest, a monthly 
publication of NSTL, Inc. To purchase a сору 
of the full report, contact NSTL at 625 Ridge 
Pike, Conshohocken, PA 19428; (610) 941- 
9600; fax (610) 941-9950; on the Internet, 
editors @nstl.com. For a subscription, call, 
(800) 257-9402. BYTE magazine and NSTL 
are both operating units of The McGraw- 
Hill Companies, Inc. 
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HANDS-ON TESTING 


NOTEBOOKS WITH 
VIDEO MUSCLE 


strengthen on-the-road video presentations with the 
persuasive power of multimedia. We test Pentium-based 
notebooks that will make your presentations bigger than life. 


JIM KANE AND JOHN MCDONOUGH 


ortable computing’s long-standing com- 
promise is all but gone. Today’s Pentium- 
based multimedia notebooks have so 
much under the lid that they are now vir- 
tual offices that can match specifications 
with many high-end desktop systems. 
Certainly, the black line that once differentiated a 
desktop computer from a notebook has turned a 
smudgy shade of gray. 

We discovered this when we tested 13 blazingly 
fast multimedia notebooks that include such amenities 
as 1-GB-and-higher hard drives, internal CD-ROM 
drives, 28.8-Kbps fax/modems, and big active-ma- 


The Toshiba Satellite Pro 410CDT ($5078), а 90-МН2 Pentium 
разва system, bums through pur өші of performance bench 
та пажа faster then any other 75-, 90-, оғ 100-MHz notebook tested 


[7 here. The 7.4-pound computer has ал 12.,3-пеһ active-matrix Е i LY "tha H 
color SVGA LCD that produces deep, dark colors in the colorquality Lo Б 


tests. Its lithium-ion battery that keeps the juice flowing for almost 4.5 hours in our battery rundown tests put it 
Over the top. For multimedia applications, the mobile unit has a quad-speed CD-ROM drive, and It has 76-bit 

With} WAY, and Sound Blaster Pro-compatible audio playback. Testers were Impressed with the layptl of its 
keyboard and were-eomfortable navigating Windows with the notebook's Integrated AocuPolnt nolpting dovice, 


Be «меб 
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trix color LCDs. They are built for maximum per- 
formance, cost from $3395 to about $7400, and weigh 
in at just under 7 pounds to almost 9 pounds. 

These notebooks use 75- to 133-MHz Pentium 
CPUS for snappy performance, and the vendors have 
squeezed in as much functionality as they can (e.g., 
you can swap CD-ROM and floppy drives). All but 
one have infrared ports for data transfer. For pointing 
devices, touchpads and eraserheads are in. 

All the notebooks we tested include active-matrix 
color displays, and half of them have SVGA displays 
(800- by 600-pixel resolution). The systems have be- 
tween 10.1 and 12.1 inches of screen real estate. This 
provides an even wider viewing area at 
the higher SVGA resolution. Some of 
the notebooks have 2 MB of video 
memory and a Peripheral Component 
Interconnect (PCI) bus or VL-Bus for 
faster video performance. 

Most of the systems include as stan- 
dard or offer as an option hardware as- 
sistance for full-motion (30 frames per 
second), full-screen video playback. 
You can plug in external monitors on 
all the notebooks, and IBM's ThinkPad 
760CD and Zenith Data Systems’ Z- 
Note GT have NTSC/PAL cards so 
that you can wow an audience by at- 
taching a wide-screen TV. 


PHOTOGRAPHY: STEVE BELKOWITZ © 1996 
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Compact and Powerful B 1 S | 

LCD Е З= e 

An active-matrix со!ог display is necessary for a sharp multimedia -BEST OVERALL 

presentation. About half of the notebooks we tested have SVGA es F 

(800 by 600 pixels) displays, which have higher resolutions than ~~ Toshiba Satellite Pro 

typical notebook VGA (640 by 480 pixels) screens. Zenith and IBM ВН 

claim that you can view 53 percent more information on an SVGA "TRA OPE Зур 

display when compared to standard VGA. ы Шш ү, 
($5078) is the clear winner 
“with its blazing performance, 


NTSC/PAL 
VIDEO 0 
The more ex- 
pensive systems 
like IBM’s ThinkPad 
760CD and Zenith’s 
Z-Note GT offer 
NTSC/PAL video-out 
support for connecting 
your system to a TV 
for large group 
presentations. The 

ter tame вон НОВО PORT 
external monitors. 16-bit audio with 


built-in speakers, so REMOVABLE 
you can listen 5. Нено ПЕШКЕ 
your favorite CD or Ur the 13 note- 
jazz up a sales books, 1 support hard 
вама drives with 1 GB or higher 
д that can һе removed for 
portability. Get ready: It will 
soon be commonplace for all 
notebooks to have 1-GB hard drives. 
Rear View 


PARALLEL PORT EXTERNAL DISPLAY 


SERIAL PORT 


With all this computing force and these power-drain- 
ing features, road warriors have to be concerned with 
battery life. All the portables use nickel-metal-hydride 
(NiMH) and lithium-ion batteries, which provide longer 
battery life than the once-prevalent nicad battery packs. 
On average, the notebooks last 2:10:31 in our Thumper 
2 battery run-down tests. 

The market has become so segmented that—even 
though there are only 13 machines—we divided them 
into three categories: best overall, best desktop re- 
placement, and best low-cost system. The low-cost sys- 
tems (under $5000) offer the best price/performance. A 
notebook in the desktop-replacement category indi- 
cates that it has enough functionality for you to take it 


ILLUSTRATION: BRUCE SANDERS © 1996 


POINTING DEVICE 

This is the first Lab Report on 
portable systems where there are 
no trackballs. The two pointing 


x m a in vto = _ active-matrix color SVGA 
eraserheads (e.g., on the i ! қ 
ThinkPad) and touchpads (as ік. БУК for opt Ais P. 
shown). It comes down to your |. ее how it stands up to the 
choosing a pointing device. speeds of 120 and 133 
. MHz. PAGE 161. 
BATTERY = i А 
Notebooks with lithium- Um | 
р ion batteries generally -DESKTOP $ 
outlast nickel-metal- - REPLACEMENT 
hydride (NiMH) ЕТЕНЕ Aa a ШЕ 
batteries, but they both », Twinhead SlimNote 8D0TV 
provide more working -i "Ifyou need a portable | 
time than the nicad "desktop, look no further. 
batteries formerly used. . Twinhead's &pound | 
Some models supportan | SjimNote 8120TV carries all 
extra battery pack for _ the performance, features, 
those cross-country Fs ы : ; 
lait fps. ‚ and multimedia capabilities 
' . .you'l| need to get the job 
. done. With its fast 120-MHz 


CPU, loads of features, and 
.. ‘ease of use, the SlimNote is 
:hard to beat. PAGE 161 


қ ‘LOWCOST - 
W” CD-ROM DRIVE 


CD-ROM DRIVE ү Micro International 
e multimedia Mint 52 Mi x 
юки that we tested | ow can't'afford oh Gh 
ave an internal CD-ROM ЕН an e 
drive, and it pays to get a гапа you need high 4 
quad-speed drive rather © performance and quality 
than a dual-speed drive for . presentations, the Micro 
multimedia applications. "International Mint 5200 is 
the way to go. At $3600, 
‘this fast 133-MHz Mint isn't 
too hard to swallow. 
PAGE 161 


to your office and continue working without a hitch. 

To pick the best systems, we ran performance tests 
under Windows 95 with such commonly used applica- 
tions as Word, Excel, and FoxPro that measure how 
fast the portables are in real-world scenarios. Because 
multimedia applications can be incredibly resource- 
hungry, we also ran our low-level InterMark bench- 
marks that stress system components such as the note- 
book's graphics and storage-subsystem components. 
These benchmarks report performance and indicate the 
CPU utilization for each. Finally, our testers check how 
easy the systems are to use for the nontechnical travel- 
ing salesperson, and we give each notebook a features 
Score. 
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THE BEST IN PORTABLE POWER 


ll the notebooks we tested have the mettle to dazzle clients 
with multimedia presentations and provide desktop-level 
performance for ordinary applications. In general, they 
have everything you'll need for a multimedia presenta- 
tion: 16 MB of RAM, integrated CD-ROM drives, large hard 
drives, crisp active-matrix color displays, 16-bit audio, and inte- 
grated speakers. The systems with 75-, 90-, and 100-MHz Pen- 
tium processors are very fast when compared to the 486-based 
notebooks of the near past, but because we weight performance 
the most in our evaluation formula, the systems with 120- and 
133-MHz CPUs usually have the advantage. 


MULTIMEDIA NOTEBOOKS 


Next in the Pentium pecking order are the 120-MHz Gateway 
2000 Solo 5120 ($5399) and the Twinhead SlimNote 8120TV 
($5495). They both put up strong performance numbers, but 
the SlimNote really shines with the second-best overall per- 
formance and came out on top as the best desktop replacement. 

The top performer among the 75- to 100-MHz notebooks is 
Toshiba’s 90-MHz Satellite Pro 410CDT ($5078), which does 
well in the CD-ROM portion of the InterMark stress tests (it has 
а quad-speed CD-ROM drive). This notebook has a lithium-ion 
battery that provides the most life in the Thumper 2 battery 
run-down tests (4:29). Its one drawback is a relatively small 


Our testing included three 
133-MHz Pentium notebooks— 
the Chem USA ChemBook NB 
5400 ($4300), Micro Express 
NP52P133 ($3999), and Micro 
International Mint 5200 ($3600). 
The ChemBook NB 5400 and 
Micro Express NP52P133 are 
fastest overall in our applica- 
tions-based tests. The Mint 5200 
matches the ChemBook in our 
low-level InterMark benchmarks 
and races through the InterMark 
suite faster than the NP52P 133. 

These three portables are 
strikingly similar in their internal 
architecture and chassis design. 
They accompany their powerful 
3.3-V Pentiums with 256 KB of 
level 2 cache memory, a Pe- 
ripheral Component Intercon- 
nect (PCI) local-bus architec- 
ture, and video memory to speed 
up graphics redraws and video 
clips. They have integrated CD- 
ROM and floppy drives, so you 
don’t have to keep swapping 
them in and out as with some 
other notebooks. 

Notebook manufacturers are 
shifting away from the once- 
ubiquitous trackball to touch- 
pads and eraserheads fashioned 
after IBM’s groundbreaking 
Trackpoint arrow controller. In 
fact, this is our first hands-on 
testing of portable systems that 
don’t have a trackball. Eight of 
the notebooks have touchpads 
located in the middle of the wrist 
rests; the rest have eraserheads 
between the G, H, and B keys. 
Some testers find the eraser- 
heads more intuitive at first, but 
others feel more comfortable 
with the touchpads after contin- 
ued use. 


| 
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_ МОТЕВООК VENDORS OPT FOR HARDWARE-ASSISTED 
VIDEO PLAYBACK 


| Some of the notebooks we tested use a little 


extra hardware muscle for playing video 
clips, which we find provides some “must- 
see" movie viewing for multimedia presen- 


tations. These notebooks use the hardware- | 
assisted playback to paint full-motion (30 


frames per second) video clips across the 
entire display instead of just in grainy quar- 
ter-size windows. 0 

Desktop systems equipped with MPEG 
playback cards can effectively zoom video 
clips to full-screen, but the full-screen hard- 
ware-assist technology has now trickled down 


_ -to notebooks (е.р., you can play your firm's 


latest marketing piece without the embar- 
rassing dropped frames and blocky pixelation 
usually associated with software-only MPEG 
playback}. Most of the notebook vendors of- 
fer MPEG hardware-assist technology as a 
standard component or an option (see the 
Roll Call on pages 166 to 167). To check 
this out, we test-drove two notebooks that 
can play the big picture. 

IBM's ThinkPad 760С is the first note- 
book with an MPEG-2 digital-video decoder 
chip. Developed by ІВМ, the decoder chip 
runs both MPEG-1 and MPEG-2 video, and 
you can also choose CD interactive (CD-1)/ 
Video-CD to play a CD-I movie, Video-CD, or 
karaoke CD. ІВМ officials say that it will use 
the chip with other high-end ThinkPads, and 
-the company is shipping the decoder to third- 

party vendors. Last December, Sony, Philips, 
Toshiba, and other firms agreed on a com- 
mon format for a high-density optical-CD 
technology that supports 4.7 GB of storage 
per side, yielding 133 minutes of MPEG-2 
compressed video. IBM is hoping that this 


technology, called digital videodisc (DVD), 
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You can play full-motion, full-screen. MPEG movies on 
Hyperdata's MediaGo CD P-100 with an optional 
MPEG card using the bundled MPEG player. The 
notebook also supports such file formats as Video- 
CD, CD Interactive (СО-!}, and karaoke CD. 


will boost the popularity of its decoder chip. 

We played MPEG-1 files from an IBM 
MPEG CD-ROM sampler, a collection of ac- 
tion-filled scenes from the movie True Lies. 
The visual quality of the MPEG-1 clips de- 


— CN M 


graded only slightly when we enlarged a | 


smaller window to encompass the ThinkPad's 


entire 12.1-inch active-matrix color display. | 


The only problem was that the MPEG clip 
appeared a little more grainy when it was 
stretched across the screen. 

A Zenith's Z-Note GT can also play full- 
motion, full-screen MPEG graphics with its 
video-playback card. For testing purposes, 


_ the notebook came equipped with the card 


built into the system, but itis usually a $267 | 


option. Likewise, Hyperdata Technology sent | 


us a MediaGo CD P-100 with an MPEG card 


installed. Testers played a CD-I-based version | 


of Top Gun on the MediaGo CD P-100, and ай | 


agreed that it was VCR-quality video. 
юн McDonough 


777-МВ hard drive compared 
to other notebooks, which have 
1 GB or higher. (At the time of 
this writing, Toshiba intro- 
duced the Tecra 700, a 120- 


MULTIMEDIA NOTEBOOKS 


When only the best will do 


Toshiba Satellite Pro 410CDT 


МН? notebook with а 1.13-GB 

hard drive. See next month’s | 

Р ; The Toshiba Satellite Pro 410CDT ($5078), a 90-MHz Pentium- 

issue for details.) based system, bums through our suite of performance bench 
While performance rules in 


marks faster than any other 75-, 90-, or 100-MHz notebook tested 
here. The 7.4-pound computer has an 11.3-inch active-matrix 

color SVGA LCD that produces deep, dark colors in the color-quality 
tests. Its lithium-ion battery that keeps the juice flowing for almost 4.5 hours in our battery run-down tests put it 


i 


our evaluation, IBM's Think- 
Pad 760CD ($7384) and 
Zenith's Z-Note 


Weighting for GT ($6198) have over the top. For multimedia applications, the mobile unit has a quad-speed CD-ROM drive, and it has 16-bit 
Best Overall the most features MIDI, WAV, and Sound Blaster Pro-compatible audio playback. Testers were impressed with the layout of Its 
СЕРТИ see the Roll Call keyboard and were comfortable navigating Windows with the notebook’s integrated AccuPoint pointing device. 
on pages 166 to 
167) that we think PRICE CPU OVERALL EASEOF © SCREEN BATTERY 
БЕГИНЕ are necessary for ASTESTEO SPEED (MHZ) © SCORE © PERFORMANCE FEATURES USE QUALITY — LIFE 
a multimedia вт Toshiba Satellite Pro 410007 $5078 90 7.68 AAAA АААА ДААА AAAA 4:29:11 
USABILITY 20% notebook. They ИЕР Micro International Mint 5200 $3600 133 7.4 ААА ААА ААА AAAAA 2:08:37 
haveNTSC/PAL қыр Twinhead SlimNote 8120TV $5495 120 7.60 АДАА AAAA AAAA AAAA 1:14:56 


video-out cards, 
which lets you 
plug in a wide- 
screen TV for 
large group presentations, and 
hardware-assisted MPEG play- 
back for quality full-screen 
video. These two also have the 
largest displays (12.1 and 11.3 
inches, respectively) and a three- 
year warranty. With its lithium- 
ion battery, the ThinkPad 
760CD powers on for a good 3 


A fast portable office 


DESKTOP REPLACEMENT Twinhead SlimNote 8120TV 


When choosing the best desktop replacement, we weighted the notebooks’ 
performance even higher than in the best-overall category, so it isn't surprising that the 
120- and 133-MHz portables come out on top. Twinhead's 120-MHz SlimNote 8120TV 
($5495) wins this category hands down with its overall score. Although it was second In 
performance behind Chem USA's 133-MHz ChemBook NB 5400 ($4300), the SlimNote 
Із easier to use and has a longer battery life than the ChemBook. The 8-pound 
SlimNote matches its fast CPU with 32 MB of memory, a Peripheral Component 
Interconnect (PCI) local-bus architecture, and a voluminous 1.3-GB hard drive. 


hours and 37 minutes. 
The Micro International PRICE CPU OVERALL EASE OF SCREEN — BATTERY 
Mint 5200 is tops AS TESTED SPEED (MHZ) SCORE PERFORMANCE © FEATURES USE QUALITY ШЕ 
Weighting for in our screen- BEST Twinhead SlimNote 8120TV $5495 120 7.98 AAAA АДАА AAAA AAAA 1:14:56 
Desktop quality evalua- ААР Chem USA ChemBook NB 5400 $4300 133 7.79 AAAA AAA AAA AAAAA 1:02:55 
Replacement tion. It has а Жр Toshiba Satellite Pro 410007 $5078 90 7.59 AAAA AAAA  AAAA  AAAA 4:29:11 


10.4-inch active- 
matrix color 
LCD with 2 MB 
of video mem- 
ory. If you plug 
in an external 
display, it sup- 
ports resolutions 
of 1280 by 1024 
pixels. The Mint 
5200 showed the 
best raw-color quality on its 
VGA display (640 by 480 pix- 


PERFORMANCE 45% You don’t have to spend a mint to get one 


LOW COST | Micro International Mint 5200 


It's scary that we call anything under $5000 a low-cost system, but comparatively 
speaking, these notebooks with their high performance and feature sets are 
reasonably priced. Micro International's Mint 5200 ($3600) gets the nod because of 
its great price/performance ratio. The other two 133-MHz Pentium notebooks—Chem 
USA's ChemBook NB 5400 ($4300) and Micro Express's NP52P133 ($3999)—are 
close in pursuit of the Mint 5200 when it comes to no-compromise computing at a 
fairly low price. 


FEATURES 20% 


USABILITTY 20% 


els), but the notebooks from PRICE CPU OVERALL EASE OF SCREEN BATTERY 
AMS, Chem USA, Compaq AS TESTED SPEED (MHZ) SCORE PERFORMANCE FEATURES Е QUALITY — LIFE 
Gateway 2000 IBM Toshiba. BEST Мюю International Mint 5200 $3600 133 7.64 AAAA AAA AAA AAAAA 2:08:37 
Twinhead Ян Zenith bae RUNNER-UP Chem USA ChemBook NB 5400 $4300 133 7.50 AAAA AAA AAA AAAAA 1:02:55 
higher-resolution SVGA dis- МЫР Micro Express NP52P133 5999 133 7.28 AAAA AAA AAA AAAA 1:11:39 
plays (800 by 600 pixels). We 
had to set all the notebooks’ viewing angle), Micro Express tested. It may not be as fast or KEY 

g ang р 


resolutions at 640 by 480 pixels 
and 256 colors for testing so 
they would all be on a level 
playing field. The ChemBook 
NB 5400 (tied with NEC’s 
Versa 4050С for the widest 


NP52P133, and AMS Power- 
CD 8500 also have strong 
screen-quality scores. 

The Hyperdata MediaGo 
CD P-100 ($3395) is the least 
expensive of the notebooks we 


feature-rich as the other sys- 
tems, but take heed: It costs 
less and has a faster CPU, a 
bigger display, and more 
memory than most of the note- 
books we reviewed in our last 


Ratings from 1 to 5: A is the lowest; 
AAAAA is the highest. 


notebook roundup (see “30 
No-Compromise Notebooks," 
April 1995 BYTE). 
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200M IN ON HIGH-QUALITY VIDEO 


A low-cost, high-performance multimedia 
solution has emerged for those who rely on 
their portable desktop for full-motion video 


and graphics presentations. Sponsored 


by Cirrus Logic and at the time of this 
writing scheduled for. а vote on March 7 by 
the PCMCIA committee, the proposed 
Zoom Video (ZV) port standard lets a sys- 


tem transfer video and audio data on a 


PC Card directly into the VGA frame buffer, 
bypassing the Peripheral Component In- 
terconnect (PCI) bus and the CPU. This 
capability frees the system to produce 
higher-quality video and sound, without 
draining the battery. 

This new technology is behind a flurry of 
activity from such vendors as C-Cube Mi- 
crosystems, Chips & Technologies, 
Sony, Sigma Designs, and Toshiba. 
They all want to give users who 
need full-motion video a cheap 
MPEG hardware solution that pro- 
vides better quality at faster rates 
of 30 frames per second, control of 
audio/video synchronization, 
MPEG-1 (with an upgrade path to 
MPEG-2), encoding/decoding ca- 
pabilities, extended battery life, 
video capture, and more. 

As the driving force behind the 
proposal, Cirrus Logic (Fremont, 
CA, (510) 623-8300) offers ZV 


- troller, and Video Port Manager software. 


With ZV-compliant controllers, vendors 
can implement multimedia capabilities on 
a motherboard without additional chips 
and cost. 

According to Kris Narayan, Cirrus’s di- 
rector of marketing for portable products, 
about a dozen notebook vendors will in- 
corporate these components in their sys- 
tems and have them ready to go by the 
time you read this. He adds that if you 
want ZV capabilities once these notebooks 


come out, you just need to buy a ZV-com- | 


pliant PC Card, which will cost anywhere 
from $60 to $250, depending on your 
needs [e.g., for MPEG playback, video cap- 
ture, or TV tuning). 


Zoom Video Port Data How. 


PCI. 


19 signals . 
10У video} 


| deu 
; controller 


| i 


1 

i 

- 1 
| Frame. : 
t 

1 


buffer 


| PO Card ^ zz. PC CardzV 
coniroller emy 
1% 
| 
Н 


| "Audi dio E: 2 signals 
| controller (ZV audio) 


_ support at the system level with a Тһе path that the video and audio data on the PC Card takes using 


VGA controller, a PC Card con- Zoom Video technology. (Source: Chips & Technneiagies.] 


ultimedia 
device 


C-Cube Microsystems (Milpitas, CA, | 


(408) 944-6300) supports ZV with its 
CL480PC chip. Using only # W of power, 
the CL480PC is a small package that fits 
nicely on a PC Card, motherboard, or 
docking station. Because of its low power 
and size, the chip offers vendors a fow- 
cost MPEG-1 audio/video solution. 

On the controller side, Chips & Tech- 
nologies (San Jose, CA, (408) 434-0600) 


blends video acceleration with a high-per- | 
formance graphics engine in its HiQVideo 


series of 64-bit controllers. This series 
provides full-screen video at 30 fps and in- 
cludes a video-capture port, support for 
multiple video windows, and scalable 
video, which lets you expand your video 
window to any size while maintaining 
the 30-fps video rate. Toshiba (Irvine, 
CA, (714) 583-3000) will implement 
the HiQVideo series in its notebooks, 
which the company says will be avail- 
able by midyear. 

With all this new technology and 
vendors working together to give you 
the best possible ZV solution, on-the- 
go professionals can't help but see a 
vast improvement in the quality of their 
presentations. Cirrus's Narayan ex- 
pects that about 40 percent of the 
people who buy notebooks this year 
will view the ZV port as a must-have 
feature. This should increase to GO 
percent in 1997, —Susan Colwell 
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If you want the big picture, 


Four of the notebooks that we tested —the AMS PowerCD 


8500, Chem USA ChemBook NB 5400, Micro IBM's ThinkPad 
Express NP52P133, and Micro International Mint | 760CD and Zenith's 
5200 —nave integrated CD-ROM drives and floppy drives. The Z-Note GT nave 

other notebooks have either an external floppy drive or a CD- NTSC/PAL video I/O so that 
ROM drive and a floppy drive that you must swap if you want to you can plug a TV into the 


use them. The trade-off here is that the integrated systems are a 
little heavier and thicker than their swapping counterparts. 


notebook. This lets you 
entertain a room full of 


viewers via a wide-screen TV. 


Dubious Achievement 


The cooling fan in Hyperdata's MediaGo CD P-100 
makes a whirring noise that is just loud enough to be 
annoying. The fan isn't so bad if you are working on everyday 
tasks, but it is really distracting if you are watching a CD 
Interactive (CD-I) movie or viewing a multimedia presentation. 
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$7000 
*6000 
*5000 
*4000 


53000 


2000 


ІНМ? — ponu Texas DELL” 
ThinkPad instruments? Latitude ХР 

1806 13 3GB 10 pe TravelMate 5200 16/1.2GB 
16/720* 16/1.2GB* 


Prices quoled over 1-800 lines as of 2/8/96 for comparably equipped modets with 120MH2 Inte? 

Pentium® processor, lithium lon battery, 14.4 fax/modem, and ты ‚ from USA Flex for IBM, 

Ре Computer Corp.. кетет. gpl Compag Direct Plus, and Texas Instruments 
With SOMH2 Intel ey lithium battery not available 

“ ное ыа аар 


inner of PC Laptop's annual 
Editors’ Choice Award—the 
WinBook XP5 gives you the features you 
want in the highest quality, best value 
notebook. For $2999, you get an amazing 
list of features including: а 75MHz Intel 
Pentium® processor, lithium ion battery, 
10.4" active matrix screen, 16MB RAM, 
14.4 fax/modem and more. 


Great values on options begin with stereo 
sound, integrated touchpad or trackball, 
our 4x CD-ROM docking station and 3- 
year extended limited warranty package. 
Call for information on all our models and 
order your WinBook today. 


©1996 WinBook Computer Corporation, АИ rights reserved. WinBook is a registered trade- 

mark of Micro Electronics, Inc. The Intel Inside logo and Pentium are registered trademarks 

ol the Intel Corporation, All other trademarks and registered trademarks are property of their 

respective corporations. All prices and specifications are subject to change without notice or 
obligation. Prices do not include shipping. 


75MHZ INTEL’ PENTIUM" PROCESSOR 


“VALUE NOTEBOOK 
OF THE YEAR" 


— PC Laptop Magazine, January 1996 
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= e ТГ" ° 16MB RAM ә я | 
г.у ФОУ ФДУ + 510М6 REMOVABLE HDD > a 
ane a e 256K CACHE €— P 
e 75MHz INTEL PENTIUM? e 144 SEND/RECEIVE DOCKING STATION 
' PROCESSOR FAX/VOICE/DATA MODEM with 4x CD-ROM 
аж жж.” | * 16MB RAM 
x (“ыў Чыў * 810MB REMOVABLE HDD 
—_— ШАШ SOE 
: e 120MHz INTEL PENTIUM? • 144 SEND/RECEIVE 
: PROCESSOR FAX/VOICE/DATA MODEM 


Y Add SyncBurst Cache and 1.3GB drive for only $300! : * TRANSFORMS YOUR EXPANSION SLOT AND 
T" ks ——— ————— y$ ——— - . WINBOOK INSTANTLY TO DRIVE BAY REMAINING 
WINBOOK XP5 STANDARD FEATURES A ae WITH CD-ROM INSTALLED) 
: e 10.4" ТЕТ ACTIVE MATRIX © TWO TYPE Il OR ONE ТҮРЕ ІІ ® BUILT-IN PARALLEL. 

: COLOR DISPLAY PCMCIA SLOT е QUAD-SPEED CD-ROM SERIAL, PS/2 MOUSE, KEY- 
Р e TWO EXPANSION SLOTS BOARD AND VGA PORTS 

: ө 3,5" 144MB DISKETTE DRIVE © INTEGRATED DUAL- AND DRIVE BAYS (ONE 

RU vw Y E 

: ® 32-BIT LOCAL-BUS VIDEO TRACKBALL OR TOUCHPAD Other WinBook XP5 models and price 

К... 0. ЖАН, LITHIUM ION е PARALLEL SERIAL AND configurations available, starting at *2599. 

; PS/2 PORTS 


EE US TODAY, TOLL-FREE 


] ж. n 7 1 ilis "D 4. 4 ] 
' ARN ы, = y 2127] ы „9 шш a эл] 


Moris Patsy, 8am-9pm EST * Saturday, 9am-4pm 


Use your VISA, Discover Card, MasterCard, personal check or Р.О. with credit approval. 
U.S. sales only, 30-day unconditional money-back guarantee from date of purchase. 


у ° T үн RAM. 


COMPUTER CORPORATION 
à subsidiary of Micro Electronics, Inc. 
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How We Tested 


o pick the best multimedia note- 
books, we ran performance tests 
based on widely used applica- 
tions, as well as NSTL’s low- 
level InterMark performance benchmarks 
to see which are the fastest notebooks. To 
round out our evaluation, we also mea- 
sured the endurance of the portables with 
our Thumper 2 battery run-down tests, 
examined their screen quality, and de- 
cided which ones were the easiest to use 
and had the most important features for 
multimedia applications. We weighted 
the performance scores most heavily, fol- 
lowed by screen-quality, battery-life, fea- 
tures, and usability scores. 

To be included in our test-bed of mul- 
timedia notebooks, vendors had to sup- 
ply us with a notebook with a traveling 
weight of less than 10 pounds (including 
the system and its components, such as 
a floppy drive, adapters, and a battery 
pack). The notebooks had to have a 75- 
MHz or higher Pentium processor, at 
least a SOO-MB hard drive, at least 16 
MB of RAM, an active-matrix color dis- 
play, an integrated CD-ROM drive, an 
integrated sound system, an integrated 
pointing device, and a 34-inch floppy 
drive. 


PERFORMANCE 


We assessed the performance of each 
notebook with our suite of applications- 
based and low-level InterMark tests. Be- 
fore testing, we installed Windows 95 
onto formatted hard disks after wiping the 
notebooks’ preconfigured hard disks. We 
restored a mirror image of the hard disks 
when it came time for our usability and 
features testing. 

The applications benchmarks use pop- 
ular programs such as Word, Excel, and 
FoxPro, which help us gauge real-world 
notebook performance. The Windows 
applications test suite includes Microsoft 
Word 6.0 and 7.0, Excel 5.0 and 6.0, 
and FoxPro 2.6. All applications exe- 
cute macros that exercise common func- 
tions of each application. For example, 
the Word for Windows test includes file 
I/O, search-and-replace functions, and 
formatting subtests. 

Our Windows-based, low-level Inter- 
Mark tests exercise the Windows Graph- 


ical Device Interface (GDI), as well as all 
low-level graphics, CPU, FPU, memory, 
graphics, and the hard drive components 
of a computer. The GDI component de- 
termines how well a system executes ba- 
sic graphics calls within Windows. We 
ran all the Windows-based tests in 640- 
by 480-pixel resolutions and 256 colors 
using vendor-supplied graphics drivers. 


SCREEN QUALITY/ 
BATTERY LIFE 


We focused on three aspects of screen 
quality: crispness, intensity/color range, 
and viewing-angle range. The screen- 
quality tests measure horizontal and ver- 
tical line placement, color and gray-scale 
depths, and the frequency of LCD streak- 
ing. We used Sonera Technology’s Dis- 
playMate Professional 1.0 to analyze a 
wide range of display capabilities. 

To determine color quality, we dis- 
played a color bar on each screen and 
assigned a score that ranges from one 
(worst) to five (best). The difference be- 
tween the best and worst screens is not 
that great, because they are all active- 
matrix color displays. After plotting the 
viewing angle using our Heads-Up- 
Range-Device (HURD), we computed 
the group’s viewing-angle scores. 

We measured battery performance 
with our Thumper 2 system. Thumper 
emulates a typical word processing ses- 
sion. Robotic arms and optical sensors 
detect and control each system’s power 
management scheme. Before testing, we 
completely drained and recharged each 
notebook’s battery according to the man- 
ufacturer’s instructions. We then con- 
figured each system’s power manage- 
ment features to spool down the hard 
disk after 2 minutes of inactivity and 
shut off the backlighting after 1 minute. 
We allowed each system to enter stand- 
by mode during the test cycle. At inter- 
vals, Thumper’s robotic arms would 
wake up each system so that it would 
run until the battery died. 


USABILITY /FEATURES 


We assessed the quality of each keyboard, 
concentrating on key placement. We 
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BYTE's Thumper 2 tests a notebook's 
battery life by mimicking a word processing 
session and monitoring power management 
capabilities. 


worked extensively with the notebooks 
to see how comfortable they became af- 
terextended use, and we rated the response 
and feel of the keys. We also evaluated 
pointing devices and considered the use- 
fulness of status indicators. 

Finally, we asked each vendor to com- 
plete a lengthy questionnaire to give us 
a detailed description of each system's 
features, such as the amount of RAM 
provided and the service and support op- 
tions. We then weighted each feature 
and calculated an overall features score. 


Contributors 


Jim Kane, Project Manager/NSTL, has been 
testing hardware and software products for NSTL 
for the past six years. 


John McDonough, Technical Editor/NSTL, has 
been writing for high-tech publications for several 
years. 


Maggie Bender, Tester/NSTL, has been testing 
products for the BYTE Lab Reports for the last two 
years. 


Susan Colwell, Technical Editor/BYTE, 
coordinates the combined testing between the BYTE 
Lab and NSTL. 


The Lab Report is an ongoing collaborative project 
between BYTE magazine and National Software 
Testing Laboratories (NSTL). BYTE magazine and 
NSTL are both operating units of the McGraw- 
Hill Companies, тс, Contact the NSTL staff on 
the Internet at editors@nstl.com or by phone at 
(610) 941-9600. Contact BYTE on the Internet or 
BIX at editors@ bix.com or at (603) 924-2624. 


RUGGED 
PORTABLES 
WITH LOTS OF 
SLOTS 


Dolch Computer Systems builds portable computers for indus- 


trial and military applications that must withstand the rigors of 
rough treatment and harsh environments — demanding massive 
expansion capability and the performance of a high-end desktop. 


GBIT, GRIME AND WATER PROOF 
Dolch builds the world’s toughest portables for sophisticated 
military and industrial users. 


П Tested to Military and NEMA Standards — Shock to 50Gs 
О Completely Sealed Systems — NotePAC™ Runs in the Rain 
О Add-in Protection — Unique Card Retention System 


MASSIVE EXPANSION 
The PAC™, L-PAC™ 
(Light-PAC) and NotePAC 
families offer a wide variety 
of slot and drive specifica- 
tions. Systems can be tai- 


lored to precisely match the 
application requirements. 


Q From 1 to 7 Expansion Slots — ISA, EISA, PCI and PCMCIA 
О Up to 4 Drive Bays — Tape, CD-ROM, Removable, etc. 
О Configurable System Power — 100 watts to 350 watts 


UNRIVALED PERFORMANCE 
Dolch PAC portables are available with a broad range of perfor- 
mance options — meeting or exceeding all the best of desktops. 


О CPU Options — 486 up to Dual Pentium at 150MHz 

О Displays — 16.7 Million Colors or Daylight Readable Mono 
С Active Matrix TFT Screens — Up to 12.1-inches 

П Resolution — 640 x 480, 800 x 600 and 1024 x 768 

О Graphics Performance — In Excess of 115 WinMarks™ 

О Drives — EIDE or High-speed PCI SCSI — Up to 9 GB 

Ы Memory — High Speed Cache and EDO DRAM 


Dolch Computer Systems 
3178 Laurelview Ct. 
Fremont, CA 94538 USA 
Tel. 510.661.2220 ; Fax 510.490.2360 
Web Site — http://www.dolch.com 
CALL TODAY: 1 .800.995.7580. 


Circle 74 on Inquiry Card. 
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ROLL CALL 


COMPAQ COMPUTER HYPERDATA 
AMS, INC. CHEM USA CORP. CORP. GATEWAY 2000, INC. TECHNOLOGY CORP. 18M PC CO. 
POWERCD 8500 CHEMBOOK NB 5100 LTE 5100 SOLO 5120 MEDIAGO CD P-100 THINKPAD 76000 
Price as tested $4254 $4300 $6399 $5300 | $3395 $7384 | 
‘Peifomance rating | ESAT 2) 902 708 | Tit.) See IF i A Cc ERE 
Features/ease of use 8.02/8.24 6.72/6.98 8.38/8.83 БЕШ 3.B1/7.17 В81/8.14 | 
Screen quality, оо BE — 99d — RR cc МЕТ Т SSS a ныш 
Battery life (hr:min:sec) as tested 1:06:12 1:02:55 2:16:15 3:15:52 0:59:08 
MICROPROCESSOR 
CPU/MHz Pentium/90 Pentium/133 Pentium/90 Pentium/120 Pentium/100 Pentium/90 
Voltage "rado = кк БЕКЕ ПИСЕ E SR МО... E 
SYSTEM RAM 
RAM as tested/max. БАМ ыл 16/40 16/32 
Memory т Pagedarinieneawed DIMM 
SYSTEM BIOS 
BIOS vendor Phoenix PnP SystemSoft 
Flash ROM-dpgtadable =» == E e р 
System ROM BIOS shadowing ө О 
Video ROM BIOS shadowing e о 
VIDEO 
Screen manufacturer NEC Samsung or Hitachi ии COO T - wo 
| acceler Ка pote - CirrugLogic ^ .- ООО EET 
ОЕ "ШШ — Gnd до age ee 
Diagonal screen size (inches) 10.4 10.4 10.4 у 
Max. display resolution (pixels)/total colors 800x600/65,000 EOS n0 18.8 milion | = BO0x600/65,000. — _ g8003600/255 — бархавои, Оо — ——  BDOXGOQIE 
Graphics memory as tested/bus width (bits) 2-MB VRAM/64 2-М8 VAM 1-MB DRAM/32 1-MB DRAM/32 1-MB DRAM/32 1-МВ VRAM/32 
External VGA display support | e фри So i a. i Б а, уц о > эр ро dy 
Мах. ext. display resolution a colors E million M d 1024x768/256 = = one ‚000 1024x768/64, 000 — 
Simulfaneous int. and ext, display/ е e. e" — e жк j pors i 
key-activated toggle for ЖШ election | ЗА Se ШШЕ И = 
MASS STORAGE AND FLOPPY DRIVES 
Hard drive manufacturer and model Toshiba НОВ 2810 Toshiba MK2720FC Compaq B10 IBM Зеадаіе 87-985 | 
шне uu 8/ 7. “PHANG | ОБИТ. 2? ‚ ЖЖЕНЕС Е == - Apenas. 3 г IDEAS 
ae ne 5 $ ESI om = чы. = Pe 
Hard drive coe. cache (КВ) _ B8 N/A WA NIA 128 
Ha formatted capacity — 800/1200 13001700 380821300 8101200 81011300. 
E" labi қы -.-- ^ fcc ale xe o) 
Removable m am e е -— 
‘Standard Se inch floppy diye € | e e TEZA 
VO PORTS (BUILT-IN) 
Number of nine-pin serial ports 2 1 1 1 c= А 
‘Number of 25-pin serial ports —— NIA М/А Sn ы ы 22-2 34 c. OPES 
UART type 16550 М/А 16550 16550 16550 165508 
Centronics parallel port 0 1-ЕРР 1-ЕРР 7 ЕЗБЕ, >. "IRR 4I ЕТЕНЕ жс ЕЗ 1З ке аи 
Pointing device Touchpad Glidepad БазуРоғй || и Trackpoint Trackpoint Й 
Extemal keyboard port e e К. m zW a L 
Type ІІ/Туре III 2/2 1 a ri a 2n 
SOUND 
Integrated sound ө о 
ВИН microphione ,2; NIE ө 
Ext. microphone port Li © 
Ext. speaker port . с 
PASSWORDS 
Power-on/keyboard/setup utility e/o/e е/О/ө e/e/e e/e/o ле ө/ө/ө 
ADDITIONAL FEATURES 
MPEG hardware/software Optional/e Ф/ә OptionaVO ОЮ ee ee 
Embedded/overlaid nufneric keypad е ә са . y + 
Wattage 42.5 50 15 40 50 35 
Switchable vonage”: 77 e Ө e a sua ca a = =o ғы “ы ЕН: 
SOFTWARE 
DOS disks included @, or Windows 95 N/A _ Оз _ N/A е е 
Microsoft Windows 95 disks included €, or DOSWindows 3.1 Ф о _ = a Е руси] в 
BATTERY 
Battery type NiMH МН NIMH _ _ Lithium-ion | 
Supports multiple battery packs/hot swapping . - CONO се сод EIS 
Recharges while system is on 8 е Ф _ 
External battery charger {for secondary battery) 9 Оэ T te IER am 
Additional battery е о о о 
MISCELLANEOUS 
Traveling weight (Ibs.)! 7.1 ға (АЈ i 6.7 | 
Docking stalion/expansion chassis- ec. e.) c саг | oS SSS = ЕЕ 
14. 4- а тыйыш б ә о 
ША | UekwPLKR ЛИ СНС ее с% ЕЕ Coe BER 
= = a = те -——= -———. ны TA Жы 
(818) 814-8851 (510) 785-8080 Cail local Compaq ns (605) 232-2023 


PA a Ағай » 
ЗЯТЯ | -IBOO)BAB-20Q0 


apne — — (800) 886-2671 (800) 866-2436 — 4 IR УВВ —— — (SGD) AER SEE | 
On-line rorem htip.//www.amsnote.com http://www http://www. compaq. com http://www. gw2k. com NA. oo ТТІ рс. cm сот 
— .chemusa.com E i | 
Inquiry number: | 1194 1195 С ani + шшш i Sa | 
p z BYTE Best. @ = yes; О = no; МА = not applicable. Warranty: P = parts; L = labor; F = freight to repair center; R = retum to customer. 


! The traveling weight includes the system and its components, such as a floppy drive, adapters, and a battery pack. 
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Buying computer products is a major commitment. A commitment of time and money. 
So before you jump in with both feet, make sure the relationship is going to work. 
Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware and 
software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 
yours, ensure that components will talk to each other, work 
together, get along great — or they can't carry the Seal. And 
that's true for everything from drivers and servers, to applications, 
adapters and printers. 


For more information about the NSTL Seal or a list of manufacturers who have 
eamed it, call 800-220-NSTL or 610-941-9600. Before you walk down the aisle. 


„Л 
at 
Plymouth Corporate Center * 625 Ridge Pike • Conshohocken, РА 19428 * Fax: 610-941-9952 * NSTL is a division of McGraw-Hill, Inc. H " | Ыы 
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JERRY POURNELLE 


The Fragrant and the Foul 


г t’s User’s Choice Award time at Chaos 
Manor. Most awards are chosen so they'll be in 


the January issue, but I perversely insist that a year № 


ends in December, so this is the earliest I can do this. 
The ground rules are simple: a product or company 
gets a User's Choice Award if I used it in 1995 and 


believe it deserves опе. I used to have categories, Ё = 


but that was when I could pretend I had seen all or 


most of the computer products from a year. Clearly, La 


I can't see everything now, so I can't say that some- | 
. thing is "best," but I can say it works, I like it, and it's 


probably up there with the best. 


This is also the issue for my Orchid and Onion 
Parade, but in future Г move that to the Janu- 
ary issue. There's so much to cover that few 
products will get the space they deserve. 

My daughter Jennifer is managing editor at the 
University of California Institute on Global Con- 
flict and Cooperation. They hold conferences 
where scholars and officials from nations in dis- 
pute talk to each other. There's more to it, but 
that's the general idea. Last December, Jennifer 
went to the Middle East to set up a conference 
involving Israel, Jordan, and 25 other countries. 
She discovered that electronic communications 
in and out of Israel and Jordan are almost im- 
possible, partly due to technology, but mostly 
due to politics. Demonstrating the Internet and 
World Wide Web was a nightmare. 

The conference generates two Orchids. The 
first one goes to Sean Conley of CompuServe 
technical support for arranging CompuServe ac- 
counts. Because of political complications, Com- 
puServe was the only live on-line system work- 
ing, and many discussants had never seen an 
on-line discussion. 

The second Orchid goes to Bob Rosenschein 
of Accent Worldwide. He arranged for demon- 
strations of the Internet With An Accent multi- 
character-set Web browser and provided free 
copies to conference participants. I don't know 
how much the conference helped further peace 


ILLUSTRATIONS: VALA KONDO © 1996 


in the Middle East, but it surely did some good. 

Accent Professional 2.0 also gets a User’s 
Choice Award. It’s a multicharacter, multilan- 
guage word processor that handles Hebrew and 
Arabic as well as dozens of other languages and 
alphabets. As I’ve said before, not everyone 
needs this, but if you do need it, you need it bad. 


A big Orchid to IBM for using its clout to bring 
about standards for the new digital videodisc 
(DVD) standard. There were several proposed 
formats, but IBM seems to have knocked enough 
heads together to get agreement on опе—ге- 
member Beta versus VHS? When the CD-ROM 
technology first appeared, I said it would change 
the world by making high-quality data avail- 
able to everyone at low cost. Digital CD-size 
videodiscs with their huge storage capacities as 
well as multimedia continue that information 
revolution. 

A large and smelly Onion to AT&T for not 
only wrecking their Safari laptop, but also run- 
ning NCR into the ground. Now they’re liqui- 
dating 10 percent of the company in hopes of 
getting healthy enough to break themselves 
apart, not even preserving the Western Electric 
name. Meanwhile, many of their phone stores 
are staffed by surly louts who know little about 
the equipment and can’t even be polite. I went to 
my local AT&T phone store intending to buy 


966} © VYHLI ANY 


Spring comes 
early at Chaos 
Manor—the 
Orchids and 
Onions are 
blooming 
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- Rugged all-steel construction 
- Designed for FCC certification 

- Easy assembly and service 

- Full line of models and sizes 

- Competitive prices 

- American made redundant power 
supplies, removable disk drive 
modules, RAID controllers, 
Passive Back Planes in stock! 


Call NOW for information 
and FREE color catalog 


1-800-394-4122 


VISA & MasterCard accepted 
Same day shipment! 


Designed, 
Manufactured, 
Guaranteed by: 


ICALIFORNIA 
[Pc PRODUCTS 


408-638-9460 
205 Apollo Way - Hollister, CA 95023 
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POURNELLE 


my wife a cellular phone for Christmas. 
This was a vast mistake. Eventually, I got 
Roberta a Motorola flip phone at Circuit 
City, where they understand what to do 
with a customer. 


My largest Onion goes to all the govern- 
ment officials who either don’t understand 
the notion of freedom or pretend not to. 
The Department of Justice finally told Phil 
Zimmermann they won’t prosecute him 
for releasing PGP to the „ 
general public. This might 
have been taken for good 
will if they hadn’t spent 
years harassing him to the 
point of impoverishment. 
Meanwhile, the White 
House demands legisla- 
tion making it easier for 
government agents to tap 
an astounding proportion 
of the nation’s telephones 
by punching a few but- 
tons on a desktop computer. Of course, 
they’d never do that without getting a war- 
rant—and I am Marie of Romania. 


This has been the year of the Intemet and the 
Web, and many of my awards go to com- 
munications products. The User’s Choice 
Award for modems goes to U.S. Robot- 
ics. Now that I’m regularly connecting to 
the Internet at 28.8 Kbps, Гуе had many 
chances to compare modems. If you’re go- 
ing someplace with noisy phone lines and 
you absolutely must have a 14.4-Kbps (and 
would like a 28.8-Kbps) connection, you 
won’t do better than to carry a U.S. Ro- 
botics external modem in your checked 
luggage. 

I also use Megahertz PC Card Data/Fax 
Modems in my portables (they’re the ones 
with XJack, so you don’t have to carry a 
special cable). Megahertz is now the mo- 
bile communications division of U.S. Ro- 
botics. Their PC Card modems run cool 
enough to use, and they’re often reliable at 
14.4 Kbps unless the lines are really noisy. 
Every PC Card modem I’ve tried has prob- 
lems at 28.8 Kbps; but when I carry a U.S. 
Robotics external modem, I get reliable 
and fast communications every time. 

We've had great success with Xircom's 
Performance Series CreditCard Ethernet 
Adapter IIps cards, and they get a User's 
Choice Award. A User's Choice Award 
also goes to the Garrett Communications 
Magnum H80-B Personal Hub. This is a 
paperback-size box with one thin-wire and 
eight lOBase-T connectors. Plug in its lit- 
tle power supply and hang it on a wall 
somewhere, and problems of Ethernet con- 
nectivity go away. It also has diagnostic 


lights. We use it to connect portables and 
test machines to the Chaos Manor Ether- 
net, and it has not failed us. If you use thin- 
wire Ethernet, get a Magnum H80-B Per- 
sonal Hub so you can connect 10Base-T 
into it. 


| am pleased to say that the competition in 
monitors is fierce, meaning that really good 
ones are available at reasonable prices. 
The User's Choice Award for this year 
goes to the ViewSonic Pro- 
fessional Series PT-810, a 
21-inch monitor that takes 
most of the visual sting out 


95. The screen is bright, 
easy to see in daylight, and 

M 1 large enough that I can keep 
qe X a bunch of windows open, 
see everything, and get my 
\ work done. I don’t under- 
| stand how I ever got along 
without a big monitor, and I 
will not willingly part with it. 

ViewSonic also gets an Orchid for its 
Optiquest V775 17-inch monitor. It has a 
nearly flat screen and is very usable for 
word processing. A story goes with this. 
Last week, I took a new V775 with me to 
the beach house. When I got it set up, 
everything worked, but the screen was 
dim. I called ViewSonic, who instantly of- 
fered to replace it, but Га still be stuck at 
the beach with no monitor. 

I made one more try: I swapped the 
video cable end for end and reseated the 
video card. That did it: the screen came 
up bright and perky. In fact, the V775 is 
one of the most daylight-visible monitors 
I’ve ever worked with. 


The User’s Choice Award for computers goes 
to Gateway 2000. We have several Gate- 
way machines, some of them for a long 
time. I recently replaced Roberta’s Gate- 
way 386 with a Gateway 486DX2. Super- 
Cow, a VL-Bus 486DX2/66, has been our 
test-bed for Windows software and hard- 
ware for two years, as well as the “por- 
table” I carry to the beach house. I guar- 
antee you we have used that machine hard 
without any problems. 

Our most recent Gateway machine is 
the P5-133. It has a 1.6-GB Western Dig- 
ital Caviar IDE hard drive, a six-speed 
CD-ROM drive, and a built-in modem that 
appears from the FCC number to be (and 
works like) a U.S. Robotics modem. It 
came with a Matrox video board and an 
Ensoniq Soundscape wave table. The 
Soundscape is compatible with Sound 
Blaster and plays all the games Гуе tried 
without setup problems. Finally, there are 


Altec-Lansing speakers complete with a 
woofer. The result is great sound. 

The Gateway P5-133 is a screaming 
games machine. You may buy it for busi- 
ness use, but games are a great way to test 
a system to its limits. Honest. You can tell 
your accountant that no business software 
uses every ounce of performance the way 
games do. I’ve run Doom, Wing Com- 
mander III, Mission Critical, This Means 
War, and several other resource-hogging 
games on the P5-133 (which we've dubbed 
RacingCow), and none of them faze it. 
They all run in Win 95, too. 

Networking the new machine was sim- 
ple: insert an Intel EtherExpress card and 
let Win 95 do the work. It took several 
restarts, but the P5-133 shuts down and 
starts up fast compared to the other ma- 
chines around here. When I finish getting 
everything set up, RacingCow will become 
my main machine; and a User's Choice 
Award goes to the Gateway 2000 P5-133. 


Speaking of games, the User's Choice game 
of the year is Mission Critical, which I re- 
viewed last month. It's both role-playing 
and strategic, and I think it's wonderful. 

That's the game of the year, but other 
games also deserve User's Choice Awards. 
The game of the month is This Means War 
from MicroProse Software; it's a tactics 
game that doesn't take itself too seriously 
but has got me hooked. On the arcade side, 
Microsoft Windows 95 Plus is worth buy- 
ing just to get the pinball game. If you re- 
ally like pinball, however, you need Full 
Tilt Pinball from Maxis, a CD-ROM with 
three neat, time-wasting pinball machines. 

Games need joysticks. I’ve found two I 
like. My personal favorite is Logitech’s 
WingMan Extreme. The handle fits my 
hand nicely, and I like the action. There 
are a lot of joysticks around Chaos Manor, 
and Alex took over a peach crate full for 
Larry Niven to try. He played Descent (an- 
other of those downloadable heroin-ware 
games; the first dose is free) with them all 
and has now bought a PC Optix. 

I understand why. While 1 like the feel 
of the WingMan Extreme somewhat better, 
the PC Optix has smoother and more pre- 
cise action because it uses an optical sen- 
sor rather than the mechanical systems em- 
ployed by most joysticks. Both of them 
deserve a User's Choice Award. 

Two must-have utilities get User's 
Choice Awards. V Communications' Sys- 
tem Commander lets you boot up your 
system in any OS you like. PowerQuest's 
Partition Magic, which eliminates the evil 
FDISK program forever, lets you change 
disk partitions among your OSes on the 
fly. It works like magic. continued 
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Looking For A Data Compression Utility for Windows? 
There Is Only One Choice. 
PKZIP for Windows 


= ее” 


Save $20 апа get PKZIP for Windows for $29 
until April 30, 1996. 
Plus $6 shipping & handling per item | 
іп the US and Canada. 


The growth of the Internet and the increased use of World Wide Web browsers is creating a 
greater need to compress data files. Saving disk space and saving on-line phone charges are big 
benefits of compressing data files with PKZIP 9for Windows. PKZIP for Windows compresses 
files an average of 50-70% with many large text and database files compressing well over 90%. 
PKZIP's simple point-and-click interface lets you easily compress one file or all files on an 
entire hard drive, and store them in the .ZIP file. PK WARE® provides the best and fastest data 
compression technology on the market, try it and see! 


PKZIP for Windows allows you to easily open files created with PKZIP for DOS Version 2.045. 
PKZIP is also compatible with Windows 3.1 or higher and Windows 95. 


Use PKZIP compression whenever you are: 


At Home 

The Internet contains many .ZIP files you can access through a World Wide Web browser. 
PKZIP also lets you archive files such as the digitized family photo album or annual budget in 
.Z]P files, saving you space on your hard drive. 


On the Road 
Use .ZIP files when sending email, storing presentations, or transferring files between your 
office PC and your laptop. 


At the Office 
Network and system administrators save space on their servers and reduce traffic over the | 
intranet or corporate network using .ZIP files. 


Data compression is as important now as it was when hard drives were small and modems were 
slow. New software applications and the files they create continue to grow in size. Intranet and 
Internet traffic are growing at a phenomenal rate. These growing trends make zipping and 
unzipping data files an important utility for everyone who uses a personal computer. 


Save space, save time and save money using PKZIP. 


Call (414) 354-8699 
i PC WORLD 
PKWARE 39444 1992-1995 PC Computing World Class Award 
BKWAGRE,. >S 


3 1992 Dvorak/Zoom Award 
The Data Compression Experts" 


1 1992 Première Computing Magazine Award 
9025 М. Deerwood Drive / Brown Deer, WI 53223 USA aii сан амы 
FAX: 414-354-8559 BBS: 414-354-8670 


Email: info@pkware.com WWW: http:/Awww.pkware.com 


_ ----- 
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2 шш Order” 
Copyright 1996 PK WARE, Inc. All Rights Reserved. АН trademarks or registered trademarks are the property of their respective owners. ВҮ-496 
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POURNELLE 


The User’s Choice Award for personal digi- 
tal assistant (PDA) goes to Psion for the 
Series 3A palmtop. This isn’t perfect, but 
it works well enough to be useful and 
comes with neat software. Every year there 
is anew spate of PDAs, and most of them 
end up gathering dust because they’re too 
heavy to carry for what they can do. The 
Psion is still too heavy to carry in your 
pocket, but it does a lot and will fit into 
any kind of carry bag. 

For me, the big problem with PDAs is 
that I have totally lost the art of two-finger 


typing, and no PDA keyboard is large 
enough for a touch-typist. However, two- 
finger typists will find the Psion keyboard 
just right. Руе seen old hunt-and-peck jour- 
nalists bang out a whole story on it. 

The Psion isn’t as powerful as Hewlett- 


Packard’s OmniGo, but it’s a lot cheaper if 


you lose it. If you want to try a PDA, this 
is a good one to experiment with. 


The bribe of the year comes from Golden 
Bow Systems, who sent a month’s supply 
of Christmas chocolate along with the lat- 


Gain Access to the 
of Smartcards ы 


= 
4271 


MIT. 


Aladdin Smartcard Envivonmens 


In an increasingly wired world, thousands of profitable smartcard applications 
are just waiting to be developed... in education, telecommunications, healthcare, 
banking, security, You name it, By personalizing and securing data, smartcards 
satisfy a real need of the Information Age. 


To seize this opportunity and create successful smartcard applications, all you need is 
ASE™ — The Aladdin Smartcard Environment. ASE is an integrated development environment 
that gives software developers an efficient, flexible and secure tool for making the most of this 
new business opportunity. 


The ASE system includes ASESo/?, a library of software interfaces and utilities; ASEDrive, a versatile 
read/write smartcard drive unit; and ASECards, personalized smartcards of various types. 
ASE offers ease-of-use and a short learning curve, with standards-compliant support for a wide range of smartcards. 
And ASE incorporates advanced security features, including digital signature, authentication, and other public 
key cryptographic functions, 
ASE Development Kits — as well as stand-alone ASEDrives and customized ASECards — are now available. 
Aladdin, a world leader in software security, has more than 10 years of experience in providing advanced solutions 


for application developers, in the fields of security applications, system integration, and development tools. 
For more information about ASE — your key to the world of smartcards — call 1-800-223-4277 today. 


WORTH AMERICA 
ШТА. OFFICE 

UNITED KINGDOM 
Call for details of your local distributor! 
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Aladdin Software Security inc. Те: (900) 223 4277, 212-564 5678, Far 212-564 3377, E-mak saies@hasp.com 
Aladdin Knowledge Systems Lid. Tet 972-3-537 5755, Far. 972-3-537 5796, Е-таё sales@aks.com 
Aladdin Knowledge Systeme UK Lid. Tet 01753-622266, Fer 01753-622262, Emak safesQaidn co.uk 
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est version of their software. Руе relied 
on their Vopt defragger for years. Version 
5.0 understands Win 95. You exit and run 
it in DOS; but I don’t trust a disk-opti- 
mization program running in a multitask- 
ing environment. Vopt 5.0 understands 
long filenames and has a neat feature for 
finding and deleting empty files. 

Disk fragmentation can slow your sys- 
tem something awful. There are many 
disk-optimization programs, but I’ve al- 
ways liked Vopt’s cautious manner, and 
I’ve never lost any data using it. If you’re 
still using DOS or Windows, you really 
need Vopt. If you’re using Win 95, you 
should have the Norton Utilities for Win- 
dows 95, which has an on-the-fly defrag- 
ger that operates when no one is using the 
system. I guess it’s safe; most Norton Util- 
ities are. 

On the other hand, last week something 
weird happened to one of my optical disks. 
I had to wipe it and start over. I keep won- 


dering if the Windows 95 Plus “software 
agent" went off and did something to it in 
the middle of the night. Whatever hap- 
pened, if you want to be sure that defrag- 
ging your disks won't lose any data, Vopt 
is what you need. I'd recommend it even if 
they hadn't sent the chocolate. 


Quarterdeck's CleanSweep gets the User's 
Choice A ward for uninstaller software. In 
these days of fatware, your hard disk can 
fill up with unwanted files that come on- 
board with new software and stay long af- 
ter you've deleted it. CleanSweep finds 
many needless files, and it's conservative 
about removing them. Erasing files can be 
chancy; some of them may be needed by 
programs you don’t use often. CleanSweep 
compresses them and keeps an archive you 
needn't erase until they're useless. 
Quarterdeck developed QEMM, the 
DOS/Windows memory manager  recom- 
mend; it works well with Win 95, too, and 
does a better job than the emm386.com that 
comes with MS-DOS 6.22 or Win 95. With 


QEMM you also get Manifest, a good mem- 
ory-use display program. 

QEMM and some other programs, in- 
cluding a disk cache that replaces Mi- 
crosoft SmartDrive, are bundled into a 
package called GameRunner3, which also 
includes cheats for certain games. While 
there are a few games that don’t work with 
QEMM installed, none I know of will 
work with emm386.com either; to run 
them, you must reboot in DOS with a very 
clean CONFIG.SYS and AUTOEXEC 
‚ВАТ. The User’s Choice Award for mem- 
ory managers goes to QEMM, but if you 
spend much time playing games, the 
GameRunner3 package that includes 
QEMM is worth having. 

Quarterdeck also has WebAuthor for 
Word for Windows 6.0, the best Hyper- 
text Markup Language (HTML) Web-page 
creation tool I know of. The manual is 
helpful, and I was able to create some 
Web-page stuff within an hour of getting 
WebAuthor installed. 

My problem was installation. The symp- 
tom is an inability of the installer to find a 
path; if you get past that, WinWord can’t 
find the WebAuthor tool. The cure in both 
cases is the same: go to the Windows root 
directory, find the file winword6.ini, and 
be sure that STARTUPPATH=C:\WIN 
WORD\STARTUP is somewhere in that 
file. WinWord is supposed to create that 
path statement on installation, but other 
installations may subsequently clobber it. 

Once installed, WebAuthor appears on 
the WinWord Tools menu, and you’re on 
your way to creating good Web pages. 
Alas, WebAuthor won’t work with Word 
7, which comes installed on many new 
machines, including the Gateway P5-133 
and our wonderful new Intergraph Dual 
Pentium Pro 150 (possibly the fastest desk- 
top in the world). However, Quarterdeck is 
shipping me the beta copy of a version 
that will work with Word 7 and run on 
Windows NT, so it may be available by 
the time you read this. 

Also, Quarterdeck’s WebCompass won 
BYTE’s Best of Show Award at the fall 
Comdex. This complex program works 
with your Web browser to search the Web, 
organize the results into databases, and 
make abstracts. Searches can run as you 
watch or overnight. I haven’t used this a 
lot, but I expect to when we get our Inter- 
net setup done right. 

On that score: while the IBM Advantis 
Internet service provider is reliable, it’s 
also expensive, as are all by-the-hour ser- 
vices. We recently got an Earthlink Total 
Access account at a flat rate of $19.95 a 
month; it has become the official Chaos 
Manor Internet service. They're growing 


Circle 109 on Inquiry Card. 


Firewalls don't 


stop/vinuses! 


| i 


NN 


InterScan VirusWall" does. 


Virus Protection For The Internet Gateway 


The Internet can be a dangerous place. Access to the 'net creates holes in your LAN'S 
virus protection. FTP file transfers pass through the Internet gateway and go directly 
to desktop computers, bypassing server-based protection. New macro-type viruses 
concealed in e-mail evade nearly every anti-virus software available. Even the toughest 
firewalls dont stop viruses. Only InterScan stops viruses before they reach the LAN. 
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The only software that stops viruses at the Internet gateway 
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InterScan VirusWall 


е Detects viruses at the Internet gateway, 
before they can evade traditional client- 
server protection 

е Detects new strains of viruses concealed 
in e-mail attachments 

* Scans all gateway FTP, e-mail and Web 
site uploads and downloads in real time 

е Automatically updates virus patterns 

* Tracks origin of infected files 

* Scans files in fractions of a second 
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Initially available for Sun? SPARC” using 
Solaris" 2.4 and above. 


For more information about our Internet 
gateway virus protection technology, call 
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20245 Stevens Creek Blvd. Cupertino, СА 95014 
e-mail: rrend@trendmicro.com 
web: www.trendmicro.com 


InterScan Virus Wall™ is a registered trademark of Trend Micro Devices, Inc. 
All other marks are the trademarks or registered trademarks of their respective companies. 
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so fast that there can be temporary con- 
gestion problems. Have faith. Most times 
the connection is nearly instantaneous, and 
I haven't had as many problems with 
Earthlink as I have with any other (except 
IBM Advantis, which always works). 

Earthlink Total Access comes with the 
Eudora Lite mail handler and Netscape 
Navigator, with an 800-number connec- 
tion to upgrades when available. Both pro- 
grams are pretty good, but if you do a lot of 
Internet crawling, ] recommend upgrad- 
ing to Eudora Pro; and if your system can 
run it, get the latest 32-bit version of 
Netscape Navigator. It has good multi- 
threaded multitasking. 

Earthlink also offers pointers to a lot of 
software, including Forte's Free Agent 
newsgroup reader. I find Earthlink Total 
Access with Netscape Navigator a great 
deal better than my older services with 
Mosaic. But be warned: if you plan to do 
much with the Internet, get a fast machine 
capable of multitasking so most of it can 
happen in the background. No matter how 
good your service provider and software, 
you will waste an astonishing amount of 
time simply waiting for things to happen 
on the Internet. 

The User's Choice Award for Internet 
service provider goes to Earthlink Total 
Access, and for Internet browsers to Net- 
scape Navigator. 


If you do important work with small com- 
puters and don't have an uninterruptible 
power supply (UPS), you are a gambler; 
and if you have a switching UPS, you may 
regret it. 

I have both switching and on-line UPS 
systems. The other day we had power fail- 
ures, and I made a discovery. If you have 
not paid attention to your switching UPS 
systems, they probably won't work when 
you need them. I also have several Clary 
OnGuard on-line UPS systems, mostly 
hidden in closets—one is under a pile of 
boxes in the cable room. Once again, Clary 
gets my User's Choice Award for UPSes 
because I can truthfully say that I have 
never lost a byte of data to power failures 
on systems that are protected by a Clary 
OnGuard UPS. 


Some readers tell me І write too much about 
Windows and Win 95 and not enough about 
the Mac. I plead guilty. It's not that I don't 
like the Mac, indeed I own four, but there 
aren't enough hours in the day to do every- 
thing I want to do. 

While we were at MacWorld Expo, Ap- 
ple announced the highest fourth-quarter 
revenue and the greatest fourth-quarter 
loss in its history, the resignations under 


IXOS-JUKEMAN is the leading management system for CD 
jukeboxes and recorders. It provides simple and effective access 
to all available optical storage devices. With its unrivalled 
performance and flexibility, iXOS-JUKEBOX redefines the state 
of the art in high-performance jukebox servers. 

m Presents a standard file system: NFS or native file 
system for NT or both 

æ Presents CD-Recordable as a standard writable file 
system 

m Access from UNIX, Windows, Windows NT, 
Macintosh, NextStep, VMS... 

m High throughput thanks to sophisticated caching and 
scheduling strategies 

m Configurable access rights for specific user groups 
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fire of about five vice presidents, and the 
impending liquidation of a good part of 
the company through layoffs. It was the 
largest MacWorld Expo yet, but there was 
open speculation in the 
pressroom that it might 
be the last one. 

I don’t believe that. 
Apple hasn’t been well 
managed, but they have 
several things going for 
them. First, they have a 
good system. Macs have 
their peculiarities, but the 
Mac environment, once 
learned, is quite consis- 
tent and a great deal 
more accessible to soft- 
ware developers than are 
the “hooks” into Windows or NT. 

Second, Apple has a core of fanatic loy- 
alists; with luck, enough to help the com- 
pany weather the storms to come. 

Third, they have a good chunk of the 
education market. 

Fourth, there are some excellent devel- 
opment tools. In particular, there’s Alle- 
giant Technologies’ SuperCard, a pro- 
gramming language and environment 


that’s about as powerful as Visual Basic for 
Windows. However, it’s a lot easier to 
learn and, because of the Mac environ- 
ment, easier to integrate into the Mac sys- 
tem. SuperCard on a 
"4 Power Mac will let you 
{| do amazing things in а 
' short time without a 
steep learning curve. 
SuperCard gets the 
User’s Choice Award 
for the most useful Mac 
software of 1995. 
While it was criminal 
of Apple to neglect soft- 
ware to integrate the Mac 
into the mostly Intel- 
based corporate environ- 
ment, third parties like 
Farallon are doing this, giving Apple op- 
portunities for increased penetration into 
that vital market. 
There will always be an Apple Com- 
puter, and I for one am glad of it. Microsoft 
desperately needs the competition. 


Finally, a User’s Choice Award to version 2 
of my wife’s reading program, The Liter- 
acy Connection. It’s not because she’s 


family. This thing works. Version 1 needs 
a literate person to be a tutor. Version 2, for 
the Mac only, works by itself: the Mac 
talks to the student. The voice is Agnes, 
a Mac sound tool that can pronounce Eng- 
lish words from text, and if there’s any- 
thing that good on a DOS or Windows ma- 
chine, I don’t know about it. This is one of 
those amazing programs that you can do 
with SuperCard on a Mac. 


The book of the month is The Web Page 
Design Cookbook (Wiley, ISBN 0-471- 
13039-7), an excellent tutorial guide. 

Next month, the Diamond Flower Dual 
Pentium with OS/2, the astonishing Inter- 
graph Dual Pentium Pro 150, and more 
about the Internet. M 


Jerry Pournelle is a science fiction writer 
and BYTE's senior contributing editor. You 
can write to Jerry c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please 
include a self-addressed, stamped envelope 
and put your address on the letter as well as 
on the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a personal 
reply. You can also contact him on the In- 
ternet or BIX at jerryp@ bix.com. 


Accent Professional 2.0 
($399), Internet With An 
Accent ($99), Accent 
Worldwide, Inc., (800) 535- 
5256 or (714) 223-0620, 
fax (714) 223-0629, 
http://www.accentsoft.com. 
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CleanSweep 95 ($39.95), 
GameRunner3 ($39.95), 
QEMM 8 ($99.95), 
WebAuthor for Word for 
Windows 6,0 version 2.0 
($69.95), WebCompass 
($139.95), Quarterdeck 
Corp., Marina Del Rey, CA, 
(800) 354-3222 or 

| (310) 309-3700, 

fax (310) 309-3215, 
http://www.qdeck.com. 
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EarthLink Total Access 
($19.95 per month), 
EarthLink Network, Inc., Los 
Angeles, CA, (800) 395- 
8410 or (213) 644-9500, 
fax (213) 644-9510, 
info@earthlink.net. 
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Full Tilt Pinball ($29.95), 
Maxis, Walnut Creek, CA, 
(800) 526-2947 or (510) 
933-5630, fax (510) 
927-3736, http://www 
.maxis.com, Circle 1175 on 
inquiry Card, | 


Gateway Р5-133 ($2949), 
Gateway 2000, Inc., North 
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Sioux City, SD, (800) 846-2000 or 
(605) 232-2000, 

fax (605) 232-2023, 
http://www.gw2k.com. 
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Magnum H80-B Personal Hub 
($269), Garrett Communications, 
Inc., Fremont, CA, (510) 438- 
9071, fax (510) 438-9072, 
http://www.garrettcom.com. 
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Mission Critical ($59.95), Legend 
Entertainment Co., Chantilly, VA, 
(800) 658-8891 or (703) 222- 
8500, fax (703) 222-3471, 
72662,1021@compuserve.com. 
Circle 1178 on Inquiry Card. 


Netscape Navigator 2.0 ($49), 
Netscape Communications 
Corp., Mountain View, CA, (800) 
638-7483 or (415) 528-2600, 
fax (415) 528-4120, 
http://www.netscape.com. 
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OnGuard UPSes ($477 to $2690), 
Clary Corp., Monrovia, CA, (800) 
442-5279 or (818) 359-4486, fax 
(818) 305-0254, http://www 
.clary.com/onguard /. Circle 1180 on 
Inquiry Card. 


Optiquest V775 ($895), 
Professional Serles PT-810 
($2495), ViewSonic Corp., Walnut, 
CA, (800) 999-8583 or (909) 
444-8843, fax (909) 869-7958, 
http://www.viewsonic.com. Circle 
181 on Inquiry Card. 


Partition Magic 2.0 (DOS/Win 95, 
$49.95; 005/05/2 Personal 
License, $69.95; DOS/Windows/ 
05/2 Professional License, 
$495.95), PowerQuest Corp., 
Orem, UT, (800) 379-2655 or 
(801) 226-8977, fax (801) 226- 
8941, http://www.powerquest 
‚сот. Circle 1182 on Inquiry Card, 


PC Card Data/Fax Modem 
with XJack ($349), Megahertz 
Corp., Salt Lake City, UT, (800) 
527-8677 or (801) 320-7000, 
fax (801) 320-6010, 
http://www.megahertz.com, 
Circle 1183 on Inquiry Card. 


PC Optix ($49.95), Interact 
Accessories, Inc., Hunt Valley, MD, 
(410) 785-5661, fax (410) 785- 
5725, http://www. interact 
-acc.com. Circle 1184 on Inquiry Card. 


Performance Serles CreditCard 
Ethernet Adapter lips (for 
10Base-T, $179; for 10Base-T/ 
10Base-2, $239), Xircom, inc., 
Thousand Oaks, CA, (800) 438- 
4526 or (805) 376-9300, fax 
(805) 376-9311, http://www 
-xircom.com. Circle 1185 on inquiry Card. 


Psion Series 3A ($399 to $599), 
Psion, Inc., Concord, MA, (800) 
997-7466 or (508) 371-0310, fax 
(508) 371-9611, http://www 
.psioninc.com. Circle 186 on Inquiry Card. 


SuperCard 2.5 ($595), Allegiant 
Technologies, Inc., San Diego, CA, 
(800) 255-8258 or (619) 587- 


0500, fax (619) 587-1314, 
http://www.allegiant.com. 
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System Commander 2.2 ($99.95), 
V Communications, Inc., San Jose, 
СА, (800) 648-8266 ог (408) 
296-4224, fax (408) 296-4441, 
http://www.vcom.com. Circle 1188 on 
Inquiry Card. 


This Means War (about $40 to 
$50), MicroProse Software, Hunt 
Valley, MD, (800) 879-7529 or 
(410) 771-1151, fax (410) 771- 
1174, http:/ Awww. microprose 
‚сот. Circle 1189 on inquiry Card. 


U.S. Robotics Corp., Skokie, IL, 
(800) 342-5877 or (708) 982- 
5010, fax (708) 933-5800, 
http: //www.usr.com. Cirde 190 on 
inquiry Card. 


Vopt 5.0 ($59.95), Golden Bow 
Systems, Inc., San Diego, CA, 
(800) 284-3269 or (619) 298- 
9349, fax (619) 298-9950, 
75471,1007Gcompuserve.com. 
Circle 1191 on Inquiry Card. 


WingMan Extreme ($49.95), 
Logitech, Inc., Fremont, CA, (800) 
231-7717 or (510) 795-8500, fax 
(510) 792-8901, on CompuServe, 
go logitech. Cirde 192 on Inquiry Card. 
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Howto Make Pentium Pros Cooperate 


Intel's Pentium Pro has support for a four- 
processor configuration, which lets you do 


jobs that are too big for a single processor 


JOHN HYDE 


A s the decade has progressed, so have the power and 
capacity of desktop computers. As a consequence, 
they're assigned ever-larger jobs. While Intel's Pentium 
Pro processor has remarkable computational prowess at 
200 MHz, certain jobs are so big that a single processor 
can't handle them in a reasonable amount of time. 

However, you can deal with such work by using extra 
processors to divide and conquer the job. These multi- 
processor systems require special support from the hard- 
ware and OS, so that each processor can share resources 
without conflict. Intel kept this strategy in mind while 
designing the Pentium Pro processor: Its bus has built-in 
support for a four-processor system. 

Implementing a four-way multiprocessing environment 
isn't easy. For multiple processors to work in concert and 
share resources effectively, you must resolve many is- 
sues (e.g., how they interact during system reset, system 
initialization, and the OS boot). The Pentium Pro mecha- 
nism uses a combination of embedded hardware, proces- 
sor-resident microcode, and firmware to produce a reliable 
yet extensible multiprocessor building block. 


Bus Organization 

To achieve this goal, Intel bused together all four proces- 
sors’ signals (as shown in the figure “A Multiprocessor 
System Bus"). This design uses two of the five buses: the 
arbitration bus and the advanced programmable interrupt 
controller (APIC) bus. ( The other three are the control, 
data, and address buses.) The reset operation makes heavy 
use of both these buses. We'll show how they assist in 
establishing the multiprocessing environment. 

During reset, some power-on circuitry pulls one of the 
arbitration lines low. The board's hardware for the arbi- 
tration bus implements a rotating bit pattern on these bus 
lines, which creates a unique configuration for each pro- 
cessor. This configuration defines a processor's ID, which 
is used for all subsequent bus transactions. During normal 
(1.е., nonreset) processor operation, the processors use 
the arbitration lines to control access to the control, data, 
and address buses. 

The APIC bus supports delivery of targeted or broadcast 
interrupt messages in a multiprocessor-system environ- 


onto this bus to be received by one 
or more processors. System soft- 
ware sets up the interrupt priorities 
for these messages, and the OS can 
use various delivery schemes for 
them. All APIC devices communi- 
cate using a three-wire bus. 

This APIC bus differs slightly from the two-processor 
Pentium design described in the article "Pentium Chip's 
Dual Personality" (December 1994 BYTE). There, one of 
the lines served as an APIC enable, another acted as a 
chip select, and the third handled a clock signal. Here, 
two of the wires are wired-OR data lines, and the third 
wire is a common clock signal. 


Dueling Processors 

All processors must be connected to the APIC bus. The 
systems designer also provides an APIC clock signal. 
This bus is required for a hardware reset of the multi- 
processor environment, even if it’s not used after reset. (In- 
tel strongly recommends that a multiprocessor system 
use the APIC interrupt scheme.) 

A processor first checks that the APIC bus is not busy 
before initiating a data transfer; it then drives the APIC 
data lines low during a common clock phase to initiate 
the transfer. If two or more processors try to initiate an IPI 
message during the same clock, the processors negotiate 
by driving their unique arbitration ID (derived from the 
processor ID) onto the data lines. 

The processor with the highest-priority ID wins the ar- 
bitration, and the losing processors back off and wait for 
the APIC bus to fall idle. АП devices now increment their 
arbitration ID. This puts the winner at the end of the pri- 
ority queue for the next arbitration cycle. This round- 
robin scheduling algorithm guarantees that one—and only 
one—device sends IPI messages on the APIC bus at any 
time. It also ensures that each device has equal access to 
the bus bandwidth. 

Following this arbitration sequence, an APIC device 


A Multiprocessor System Bus 


Arbitration 
bus 


Control 
Data 
Address 


APIC bus (optional) 


ment. During a reset operation, the processors send in- 
terprocessor interrupts (IPIs) to each other using the APIC 
bus. I/O devices or processors can place IPI messages 


The basic multiprocessor Pentium Pro schematic. The arbitration bus and advanced 
programmable interrupt controller (АРС) bus are used to set up the processors 
during the system boot. 
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drives more serial bits onto the two data-bus lines, so that all the 
other devices on the APIC bus receive this IPI message. The 
APIC bus supports four categories of messages, as determined by 
the serial bits. Each message also has multiple subtypes to match 
the needs of various priority schemes. During reset, BOOT IPI 
messages are used, and WAKEUP and INIT IPI messages may be 
used. 

Once a RESET signal is recognized, all the processors execute 
identical microcode (as shown in the figure “Which Processor 
Takes Control?”). Each processor checks its INIT pin. If low 
(which is recommended), the processor executes a built-in self test 
(BIST). A processor executing a BIST drives the reset-not-com- 
plete pin active, which prevents other processors from moving to 
the next phase until all the processors have completed BISTs. 

The final parts of the reset stage set the processor’s CS regis- 
ter to OFFFF:0F000h and the EIP register to OFFFOh. This forces 
the first code fetch from the RESTART vector at OFFFF:FFFOh, 
or just below 4 GB. The systems designer can arrange for the 
Pentium Pro processor to start execution at OF:FFFOh, or just 
below 1 MB. Intel provides this 286-compatible alternate scheme 
so that systems with more than 4 GB of memory need not have a 
“hole” in the address space to accommodate the RESTART vec- 
tor. The microcode also clears the bootstrap processor (BSP) 
register. As its name implies, the BSP is a machine-specific reg- 
ister that identifies the bootstrap processor. 

The next stage of initialization involves selecting a bootstrap 
processor from the available processors. All the processors are el- 
igible to become the single bootstrap processor, rather than defin- 
ing that a processor with, say, an ID of 0 becomes the bootstrap 
processor. This eliminates a single-point failure situation, where 
a system boot sequence stalls because that particular processor 
fails to operate. The processors continue to execute from mi- 
crocode and implement a multiprocessor boot protocol. 

Each processor broadcasts a BOOT IPI onto the APIC bus— 
note that the APIC bus serializes these requests—and each pro- 
cessor receives п BOOT IPIs. Each processor checks these in- 
coming APIC IPIs. If the first one received has the same ID as the 
processor itself, this processor becomes the bootstrap processor. 

Simply put, the fastest processor wins this arbitration round, and 
it sets the BSP register to 1. If the first ID doesn’t match, that pro- 
cessor executes a wait loop in microcode. This essentially puts the 
losing processors to sleep because they don’t perform external bus 
accesses. The bootstrap processor fetches code pointed to by the 
RESTART vector and starts executing the system firmware. This 
code is typically the system BIOS. 


Design Issues 

There might be a hardware reason why a systems designer would 
want a specific processor to serve as the bootstrap processor, 
rather than one randomly chosen by the bootstrap algorithm. 
DOS-compatible hardware, for example, might be connected 
only to a particular processor. In this case, the current bootstrap 
processor, if it isn't handling the compatibility signals, sends а 
WAKEUP IPI to the required processor. It also sends an INIT IPI 
to itself. 

The bootstrap processor enters a wait-loop microcode se- 
quence, effectively putting itself to sleep. The processor that re- 
ceives the WAKEUP IPI extracts an embedded RESET vector 
from this IPI message and starts executing firmware code. This 
new RESET vector lets the awakened processor execute differ- 
ent firmware from the bootstrap processor. The original boot- 
strap processor clears its BSP flag, and the awakened processor 
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The interprocessor 
interrupt (ІРІ) messages 
determine the bootstrap 
processor and help 
coordinate processor 
activity during the 
bootstrap stage. The first 
processor to receive its 
own ID back from the 
bus wins. 


Which Processor Takes Control? 


Start 
(RESET detected) | 


Initialization 
microcode 


CS: EIP=OFFFF:OFFFOH 
| BSP=0 


BIST 
(optional) 
Send BOOT IPI 


Receive BOOT IPI(s) 


Yes ФА No 


; Wait for 
Set ВЪР=1 WAKEUP IPI 


Fetch from RESTART vector 


sets its BSP flag to 1. This sequence transfers the responsibility 
of booting the OS to the newly anointed bootstrap processor. 

The BIOS typically executes a system self test, and the other 
processors may be turned on for testing purposes using WAKE- 
UP IPIs. The initiating processor can remain active to perform 
multiprocessor testing or can turn itself off by sending itself an 
INIT IPI. Following the successful completion of the power-on 
self tests (POSTs), the systems programmer should switch off all 
the processors except one. He or she must take care while switch- 
ing processors on or off: The last processor left on must have its 
BSP flag set (indicating that it’s the bootstrap processor). 

Each processor in a multiprocessor system must be initialized 
consistently. They must, for example, have a common view of the 
system memory map that defines which areas are cacheable, 
noncacheable, I/O, and so forth. Other multiprocessor initializa- 
tion, such as system management mode and machine check ar- 
chitecture, should be completed at this stage. 

The bootstrap processor interrogates the system hardware and 
builds a table that describes the hardware configuration. This 
standardized table contains information about each processor, 
expansion buses, I/O APIC descriptions, I/O interrupt assign- 
ments, and local interrupt mappings. The OS may use this re- 
source list to support plug and play. Full details of this table and 
its parameter passing are described in The Multiprocessor Spec- 
ification, which is available from Intel’s World Wide Web site 
(http://www.intel.com) or by contacting the Intel Literature Cen- 
ter at (800) 548-4725 and requesting packet #242016-004. 

The last act of the bootstrap processor is to load the OS and pass 
control to it. The OS is now in control and turns on the sleeping 
processors as required. № 


John Hyde is the technical manager for Intel's Enterprise Server 
group. You can contact him on the Internet or BIX at editors bix.com. 


How Copland Communicates 


Apple Computer’s new network service 
API follows X/Open standards and blazes 


the trail to the next Macintosh OS 


TOM THOMPSON 


pple’s second-generation Power Macintoshes do 

more than adopt the industry-standard Peripheral 
Component Interconnect (PCI) bus. These systems also 
have a completely revamped communications infrastruc- 
ture that alters how network and serial I/O operate. This 
change takes advantage of the performance benefits of- 
fered by new hardware, such as the DMA channels. This 
gives Power Macs the capability to handle high-perfor- 
mance network connections, such as asynchronous trans- 
fer mode (ATM) and Fast Ethernet. 

The new architecture also provides a set of APIs that are 
transport-independent. Because the gritty low-level trans- 
port details are hidden behind these standard interfaces, 
properly written network applications should be able to 
function regardless of the underlying network protocols. 
For instance, the same database client application, without 
modification, can access a server database through any 
number of network protocols: AppleTalk, 
TCP/IP, Token Ring, or IPX. 

In addition, the architecture will allow 
applications to take advantage of new net- 
work technologies, such as infrared and 
wireless PC Card adapters, when they be- 
come available. You need only add a snap- 
on software module to provide low-level 
support for a new network service. 

The combined flexibility and standard- 
ized network interfaces garnered this com- 
munications architecture the name Open 
Transport. Initially it was available only 
on Power Macs equipped with a PCI bus, 
but the version 1.1 release, which appeared 
early this year, delivers the same capabili- 
ties across the entire Mac product line. 


Building a Better Black Box 
Open Transport is part of Apple's plan to 
uncouple the Mac OS from AppleTalk. 
This will allow it to provide such network 
services as peer-to-peer file sharing, re- 
mote access, and printing services with any 
network-protocol stack. 

The ultimate goal is to make the next- 
generation Macintosh OS, code-named 
Copland (see “Copland: The Abstract Mac 
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Several industry-standard layers implement Open Transport's network interfaces. On the 
Power Mac, the Streams and protocol stacks are in native code. 
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OS," July 1995 BYTE), completely trans- 
port-independent. Macs could then be 
better team players within any large net- 
Work, regardless of protocol. Since Open 
Transport will be Copland's communi- 
cations architecture, it thus serves as a 
bridge to help developers tackle these 
conversion issues now, rather than later. 
Open Transport provides a set of cross- 
platform, standards-based APIs for network and commu- 
nications protocols. Three standard APIs address the de- 
veloper's needs at different implementation levels. At the 
highest level, applications designers use the X/Open Trans- 
port Interface ( XTI), a Posix-compliant API, to write net- 
work-aware programs. XTI offers a set of protocol-inde- 
pendent functions that establish a network connection, 
send and receive data packets, and close a network session. 
The next level serves as a foundation where developers 
build the network protocol stacks. This level uses a port of 
a Unix System V release 4.2—compatible Streams envi- 
ronment. The different protocol stacks operate within the 
framework Streams provides, as shown in the figure “In- 
sulating Applications from the Network" below. 
Protocol stacks are written as message-passing modules. 
Each module is single-threaded, shares the same address 
space with other modules (typically the kernel space), 
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and handles messages asynchronously. To conserve system re- 
sources, protocol stacks are loaded only on demand. On Power- 
PC-based Macs, the Code Fragment Manager (CFM) dynami- 
cally loads and links the protocol modules; on 680x0-based Macs, 
the Apple Shared Library Manager (ASLM) handles this task. 

Finally, at the lowest level, Open Transport conforms to the 
X/Open Data Link Provider Interface (DLPI) standards. DLPI 
describes the format and order of the messages exchanged be- 
tween the protocol modules and the device driver. Thanks to the 
PCI-bus interface standards, a new network card is electrically 
plug-and-play-compatible with a PCI Power Mac. Furthermore, 
through Open Firmware, Power Macs equipped with PCI slots can 
automatically locate, load, and configure the new driver into the 
appropriate level of the Open Transport environment. 

The initial release of Open Transport offered revised AppleTalk 
and TCP/IP protocol stacks. The latest release, 1.1, adds stacks 
for ATM and Token Ring, and the AppleTalk and TCP/IP stacks 
have enhanced support for remote connections using PPP. The 
TCP/IP stack now implements Ethernet version 2 and IEEE 
802.3 framing. This stack also sports new features, including 
support for DHCP for IP-address configuration, IP multicasting 
for use as an MBone client, and simultaneous TCP connections. 
Open Transport' s DHCP has been tested against a variety of serv- 
ers, including Windows NT Advanced Server, Hewlett-Packard's 
HP-UX, and Sun's Solaris. 


A New Look 
Open Transport's user interface has been revamped to support 
some of the new features brought about by the changes in the 
underlying architecture. Formerly, you used a Network Control 
Panel to choose an AppleTalk network interface, such as the 
LocalTalk port or an Ethernet card. A MacTCP Control Pan- 
el let you adjust the various TCP settings. Such settings deter- 
mined which interface to use (LocalTalk, TCP, or a third-party 
PPP implementation), whether to get an IP address from a serv- 
er, and the correct IP addresses for a gateway and domain serv- 
ers. An option- 
al MacTCP 
Adminstration 
Panel allowed 
a system ad- 
ministrator to 
preconfigure 
the IP address- 
es for users. | 
With Open . 
Transport, you 
now have two 


configuration | (то | 
applications: In expert mode, the TCP/IP Control Panel lets you configure 
AppleTalk and а number of TCP settings. 


TCP/IP. Since 
users expect to change settings from Control Panels, the file 
types for these applications have been modified so that they ap- 
pear as Control Panels in the Control Panels folder. Both Ap- 
pleTalk and TCP/IP offer three different levels of network ad- 
ministrative control: basic, expert, and administrator. You choose 
the level from the User Mode selection under the Edit menu. 
The basic, or novice, level offers only a minimum of choices: 
typically, selecting the network connection and, perhaps, how 
the system establishes a network address (e.g., using DHCP to ob- 
tain an IP address). An advanced, or expert, mode enables you to 
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tinker with the majority of the protocol’ s configuration settings. 
TCP/IP’s advanced settings let you specify domain names, 


° the name server's IP address, the HOSTS file, a subnet mask, 


and other TCP esoterica (see the screen on page 180). You can 
also request that the protocol stack be loaded on demand. 

The administrator mode is identical to the expert mode, but it 
allows the system administrator to lock specific settings. To pre- 
vent other users from tampering with these settings, entering this 
level requires a password. 


Connection Issues 

Of course, Open Transport would face marginal acceptance if 
existing network applications that used the old network services 
broke under the new architecture. To this end, Open Transport pro- 
vides limited backward compatibility. A compatibility layer of 
680x0 code intercepts calls made at the driver level for AppleTalk 
(the .ddp-driver API) and TCP (the .ipp-driver API). These driv- 
er calls are translated into equivalent Open Transport XTI calls and 
then routed to the corresponding protocol stack. Incoming pack- 
ets undergo a reverse process. 

Unfortunately, applications that use undocumented API calls 
or that rely on information in private data structures will break. 
Another problem area is performance: Applications that use the 
old interfaces suffer a performance hit, even though the new pro- 
tocol stacks are in native code. The data packets sent using the 
old interfaces must pass through a 680x0 compatibility layer, a 
context switch, the native protocol stack, and possibly another con- 
text switch if the device driver isn’t in native code. File sharing 
in particular shows poor performance, because the File Sharing 
Extension still uses 680x0 processor code and communicates via 
the old AppleTalk APIs. 

On the other hand, up-to-date applications that use the Open 
Transport APIs can benefit from the speedy native protocol stacks 
and drivers. Apple has measured a claimed sustained-throughput 
speed of 112 Mbps for standard 155-Mbps ATM cards. 

The road to transport independence hasn’t been glitch-free. 
The initial 1.0 release offered excellent AppleTalk support, but the 
TCP/IP stack had a number of problems, which created trouble 
for Internet and IP network applications that worked fine with the 
MacTCP implementation. In some instances, users tossed the 
Open Transport TCP libraries and dropped the old MacTCP Con- 
trol Panel back into their System Folder. Remarkably, this trick 
worked and solved the worst of the TCP problems. It’s a tribute 
to the Mac OS’s design that this work-around functioned at all. 

Open Transport got off to a rocky start, but by release 1.0.8, the 
TCP/IP stack problems were corrected, and IP applications began 
working reliably. In addition, a problem with obtaining an IP 
address from a DHCP Windows NT server was resolved. A patch 
to the DMA serial driver fixed most serial I/O problems. Re- 
lease 1.1 fixes more bugs, and its performance tuning improves 
Ethernet throughput. The addition of FDDI, ATM, and Token 
Ring support was also welcome. 

Fundamentally changing the communications infrastructure 
of an OS while trying to retain some backward compatibility is not 
easy, as Apple has learned. But it was clearly a necessary step if 
the Macintosh was to remain a viable part of future high-speed net- 
works. More important, problems that are dealt with now should 
mean fewer problems with Copland when it ships. № 


Tom Thompson is a BYTE senior technical editor at large. He writes 
extensively on Mac-related and general computing issues. You can 
contact him by sending E-mail to tom_thompson@ bix.com. 
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Windows NT Event Logging 


Windows NT has a well-defined 


error management system 


TERRY FREDERICK 


ne of the most important functions of any main- 
frame applications software is the reporting of pro- 
cessing errors. Error reporting is a critical tool computer 
operators can use to ascertain the health of their systems. 

Windows NT programmers can use an error-reporting 
API that categorizes errors by application, severity, cate- 
gory, and event. Contrast this with most OSes, where er- 
ror reporting is inconsistent, virtually up to the idiosyn- 
crasies of the programmer. NT also provides tools to 
analyze errors. Remote procedure calls (RPCs) manage 
these tools. Thus, networked operators can examine errors 
occurring on remotely located computers. 

Additionally, NT has a set of APIs to read and manage 
the error logs. These APIs let the NT programmer build so- 
phisticated error-monitoring and analysis tools that are 
consistent across applications. In this article, we will 
demonstrate the various APIs that generate error mes- 
sages and describe how NT monitors events. 


Quick Start 

It’s often worthwhile to get your code up and running as 
soon as possible. Here is a quick-and-dirty subroutine 
that will send an error to the NT error event log: 


#include «windows.h» 
#include <stdio.h> 
void SendLogMessage (char *szMsg) 
{ 
HANDLE hSource; 
char *szList[1]; 
52115%Г01-52М509; 
hSource = RegisterEventSource(NULL, 
"MYPROGRAM") ; 
if (hSource != NULL) { 
ReportEvent(hSource, EVENTLOG_INFORMA- 
TION_TYPE, 
0,ERROR_MESSAGE,NULL,1,0,szList,NULL); 
DeregisterEventSource(hSource); } 
} 
void main (argc, argv) 
Tnt argc; 
char *argv[]1; 
( SendLogMessage(“This is a generic informa- 
tion message"); 
! 


RegisterEventSource is similar to an open( ) func- 
tion; it returns a handle you can use to send messages to the 
event log. The parameter "MYPROGRAM" identifies which 
subsystem is sending the error. If "MYPROGRAM" is un- 


known to the event logger, the logger will default to re- 
porting the message to the application log. 

This program gets your message to the log, but it defeats 
the nifty features of NT's error logging. Because "MYPRO- 
GRAM" is an unknown subsystem to the event logger, you 
can't set up a filter to display only the "MYPROGRAM" errors. 
Also, the event type is always EVENTLOG INFORMATION 
_TYPE, the category is always zero, and the event ID is zero 
(the second, third, and fourth arguments). 

The first enhancement you should make is to identify 
your application name to the event logger. You do this 
by adding entries into the registry in the event log area (see 
the listing below). Note: You must be logged on as ad- 
ministrator to execute this program and change the registry. 

After executing this code (you will need a main() rou- 
tine to call InstallSource()), you can execute the 
regedt32 program, select the HKEY LOCAL MACHINE 
window, then the SYSTEM group, CurrentControlSet, 


How to Add Entries to the Event Log 


void InstallSource(? 

{ 

HKEY hk;. 

int disposition, allowed; 
char szName[256]; 


strepy(szName,”SYSTEM\\CurrentControlSet\\ 
Services\\ 
Eventlog\\Application\\”"); 
strcat(szName, "MYPROGRAM") ; 
if (RegCreateKeyEx(HKEY. LOCAL. MACHINE,szName, 


O,NULL,REG OPTION, NON. VOLATILE,KEY. ALL. ACCESS, 
NULL,&hk,&disposíition)) 
{ printf("Unable to create registry key"); 
return; 
} 
strcpy 
(szName,"$SystemRootZ XV System V MMYDLL. DLL”); 
i? ! 
(RegSetValueEx(hk,"EventMessageFile",0, 
REG EXPAND 52, 
(LPBYTE)szName,strlen(szName)-*1)) 
{ printf("Unable to create/set registry 
value (message DLL папе)”); 
return; 
! 


allowed-EVENTLOG ERROR TYPE| 
EVENTLOG WARNING, TYPE | 
EVENTLOG INFORMATION TYPE; 
if 
(RegSetValueEx(hk,"TypesSupported",0,REG DWORD, 
(LPBYTE)&allowed,sizeof CDWORD))) 
( printf("Unable to create/set registry value 
(message types)"); 
return; 
} 
RegCloseKey (ВК); 
} 
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Services, Eventlog, Application, and finally (whew!) MYPRO- 
GRAM to verify the entries did get created and look reasonable. 
The value for TypesSupported should be 7. 


Meaningful Messages 

Having defined your application for the event log, you can look 
in the event viewer and set a filter under the view menu to display 
only “МУРКОСКАМ” errors. However, there is more in this 
InstallSource() subroutine than merely declaring your ap- 
plication name. | 

Why did we add a value under the MYPROGRAM area called 
"EventMessageFile" and give it a value of “MYDLL. DLL”? We 
also added a value called TypesSupported, containing the flags 
EVENTLOG ERROR TYPE, EVENTLOG WARNING TYPE, and EVENT- 
LOG INFORMATION TYPE. Obviously, the TypesSupported flags 
represent the types of errors that can be reported within the 
MYPROGRAM subsystem, but what is “MYDLL.DLL” and what 
does it represent? 

One of the banes of error logging is the inability to change 
error messages after the programmer has compiled the code and 
sent it to production to be installed. Imagine an error-reporting sys- 
tem that separates the error messages from the application pro- 
gram, so that the error messages can be changed to accommodate 
understandable English rather than the jargon that programmers 
often produce. ( We especially like the message we've seen from 
many different programmers: "Invalid error code.") Or imagine 
being able to change messages to another language entirely, with- 
out changing one line of code. 

The NT developers created the concept of a message DLL. 
Such a DLL contains "almost" no code and is simply a shell to 
hold message strings. The message strings are generated outside 
the DLL and can be implemented in a manner similar to other re- 
sources (e.g., dialog boxes and ICONS). In other words, the re- 
source compiler binds the messages into the DLL. The complete 
DLL code looks like this: 


#include <windows.h> 

BOOL WINAPI DIIMain(HINSTANCE hDLL, 
DWORD dwReason, LPVOID lpReserved) 

{ return(TRUE) ; 

) 


A message compiler included in Microsoft Visual C++ gen- 
erates the resource file used to create the noncode contents of 
the DLL. The input source to the message compiler follows a 
simple format to represent the error message. It contains the er- 
ror code's symbolic name, the error code, and the error text. Dy- 
namically generated error messages are also supported. 

Here's a simple example of the message file: 


MessagelId-i 
SymbolicName-TEST ERROR. 1 
Language-English 

This is error event code 1. 


Messageld=2 
SymbolicName-TEST. ERROR 2 
Language-English 

This is event code 2. 


MessageId-999 
SymbolicName-ERROR MESSAGE 
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Language-English 
%1 


The output from the message compiler is an .һ file that you in- 
clude in your application program. This .h file contains the sym- 
bolic names of your error message along with the associated er- 
ror code. An .rc source file and a .bin file with the actual 
messages to be input to the DLL compiler are also generated. 

If you save the preceding source in a file called myd11.mc, 
you can create the .h, .rc, and .bin files with the command mc 
myd11.mc. 

To generate the MYDLL.DLL, simply create a new project in 
Visual C++ of type DLL, add the message DLL source and the 
output . rc and .bin files from the message compiler, and then 
build the DLL. You should then copy the generated DLL to the 
system DLL directory, and the .h file to your applications di- 
rectory for inclusion in your application. (A help file that de- 
scribes all the features of the message compiler is found in the Vi- 
sual C++:msdev\bin directory and is called тс. h1 p.) 

The listing below is the complete source to a console applica- 
tion that registers itself to the event logger and then sends mes- 
sages based on our sample message file. 


Last Log 

As NT moves into the applications server environment, NT pro- 
grammers can do it right and generate consistent error reports 
that easily plug into error management systems. We hope we've 
shown that the NT event-logging system can be something use- 
ful, not something to ignore. B 


Terry Frederick is a consultant working for Sprint. He has 27 years 
of programming experience. You can reach him at terryf 9 sound.net. 


Event-Logging Application 


#include "mydll.h" 
#include <windows.h> 
#include <stdio.h> 
void SendLogMessage (HANDLE hSource, 
DWORD errcode, WORD errtype, char *szMsg) 
{ char *sz2List[1]: 
| if (szMsg!=NULL) 
{ 52115%1[0]=52М560; 


ReportEvent(hSource,errtype,0,errcode, 
NULL 1,0, БІЛЕ NUCL 


} 
else 
ReportEvent(hSource,errtype,0,errcode, 
NULL,O,O,NULL,NULL); 
} 


void main (argc, argv) 

ing argc: 

char *argv[ 1; 

( HANDLE hSource; 

InstallSource(): 

hSource = RegisterEventSource(NULL, | 
"MYPROGRAM") ; 

SendLogMessage(hSource,TEST ERROR 1, 
EVENTLOG WARNING TYPE,NULL); 

SendLogMessage(hSource,TEST. ERROR 2, 
EVENTLOG ERROR TYPE,NULL); 

SendLogMessage(hSource,ERROR MESSAGE, 
ЕУЕКТІ06. INFORMATION ТҮРЕ, 
“This іс а generic information message”): 

DeregisterEventSource(hSource); 
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Marrying ISDN to the OS 


Dial-up connectivity is easier when 


the operating system knows the score 


JEFFREY FRITZ AND 
SALVATORE SALAMONE 


emote LAN access is wonderful. It allows access to 

Internet and LAN resources no matter where the 
user is located. However, remote LAN access has been 
hindered because computer operating systems and net- 
work operating systems (NOSes) have not been made ful- 
ly aware of the wide-area network connection. 

WANs have peculiarities not found іп LANs. For ex- 
ample, to reduce communications charges, it is prefer- 
able to not keep a connection in place when the user is not 
accessing the network. Therefore, network devices are 
customarily programmed to drop calls when there is no 
user data to send across a WAN link. However, network 
traffic, such as keep-alives and routing updates, must still 
pass over the WAN even when no user data is present. 

WAN equipment vendors attempting to deal with this 
dilemma have met with only limited success. Spoofing, a 
technique used by network devices to trick a NOS into 
thinking that a connection is in place when it really is 
not, is far from the ultimate WAN solution (see “Net- 
work Spoofing," December '94 BYTE). The reason is 
that the right place to deal with WAN-related issues is 
not in network hardware devices, such as bridges or 
routers, but in the OS or the NOS. If the operating system 
is smart enough to realize it is dealing with WAN con- 
nections, it can then control the calling patterns and adjust 
keep-alives and updates accordingly. 

Wanting to support WANS in a better fashion, vendors 
such as Microsoft and Novell have begun incorporating 
ISDN into their OS and NOS. Users should benefit from 
both vendors' efforts. Specifically, remote users dialing 
into a network or the Internet over an ISDN link should be 
able to more easily set up the connection. And managers 
who are connecting LAN-based users in remote offices to 
corporate backbones will not have to worry about inter- 
operability problems arising from incompatible, propri- 
etary spoofing implementations. 


A Window of Opportunity 
Microsoft wants to make ISDN as easy to use as installing 
a modem. “Ву making ISDN an integral part of the oper- 
ating system, we will remove another barrier for ISDN 
adoption," says Bill Shaughnessy, ISDN product manager. 
Last year, the company developed a related architecture 
for Windows NT. It's called the network driver interface 
specification (NDIS) packet driver WAN Miniport ISDN 
architecture. Now, the company has ported this to Win- 


dows 95 (see the figure “Windows 95 Re- 
mote Access Support with ISDN"). Win 95 
users can get ISDN capability by downloading 
free software from on-line locations, such as 
Microsoft's Web site (http://www.microsoft 
.com/support/). The upgrade software will 
also be bundled with ISDN products from 
several vendors. 

Windows 95 supports the Internet Engineering Task 
Force's Point-to-Point Protocol (PPP). PPP allows net- 
work protocols, such as TCP/IP, IPX/SPX (Novell), and 
NetBEUI to operate over ISDN WAN links. Microsoft 
has developed PPPMAC, an NDIS 3 PPP driver that in- 
stalls in the network control panel. To network protocols, 
PPPMAC looks like a network (LAN) driver. However, 
behind the scenes it is responsible for getting bits to the 
other side of the ISDN remote connection. 

Windows 95's ISDN support is relatively transparent. 
From an application or user point of view, nothing changes 
except for the connection speed. Applications continue 
to create connections, using Remote Access Service 
(RAS), an API, or a Winsock. When the user creates a 
new connection in the Dial-Up Networking folder, he or 
she simply chooses the ISDN adapter instead of a mo- 
dem in the dialog box. 

Third-party product integration is relatively straight- 
forward. Using the built-in ISDN protocol stack, the ven- 
dor's driver talks directly to the WAN Miniport architec- 
ture. This eliminates the need to use third-party IP protocol 
stacks, like Chameleon or LAN Workplace for Windows. 


continued 
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Native ISDN support also means ven- 
dors will be able to release products in 
shorter development cycles. This will 
result in ISDN products coming to mar- | 
ket faster and at lower cost than would 
be possible if vendors had to write their 
own device drivers. 

That’s because an independent hard- 
ware vendor needs to create only an 
ISDN WAN Miniport driver for its 
product. The driver uses the Windows 
API to send information to the RAS. 
The RAS makes the telephony API 
(ТАРІ) calls to create the connection. A 
TAPI Service Provider, called the NDIS 
WAN, then passes the TAPI calls to an 
NDIS WAN Miniport via the NDIS 
Wrapper. Once the connection is made, 
PPPMAC sends and receives data to 
the NDIS WAN Miniport. Therefore, 
the RAS becomes the interface for all 
ISDN remote LAN access. 

Unfortunately, the first Windows 95 
ISDN release leaves out some features 
usually found in ISDN network devices. Multilink PPP (MP), 
for example, is not supported. MP aggregates multiple B channels 
for increased WAN bandwidth. This means that, at least initial- 
ly, Windows 95’s ISDN is limited to a bandwidth of 64 Kbps 
(the bandwidth supported by one ISDN B channel). However, Mi- 
crosoft says it intends to include MP in a future release. 

Additionally, the first Windows 95 ISDN release supports 
only Microsoft’s proprietary compression algorithm. Users can ac- 
cess devices that do not use Microsoft’s compression technolo- 
gy, but the connection will default to no compression. However, 
Microsoft is likely to support any future Internet Engineering 
Task Force standard compression algorithm for PPP over ISDN. 
Spoofing is also missing from the initial release. Microsoft says 
it plans to incorporate a similar feature, called suspend/resume, 
in a future version of Windows 95 ISDN. 


"ТЕ. 28 
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Managing WAN Links Novell Style 
Novell is relying on the NetWare Link Services Protocol (NLSP) 
and APIs to make a tighter integration between NetWare and 
ISDN. NLSP was designed to reduce the bandwidth consumption 
of IPX Routing Information Protocol (RIP) and Service Adver- 
tising Protocol (SAP) broadcasts over a network. Instead of the 
traditional updates every 30 seconds as is common with RIP and 
the constant SAP broadcasts, NLSP sends out a “hello” packet 
once every 10 minutes. When changes in a network do occur, 
routers running NLSP pass along only the changes instead of 
sending all the information about the state of the network. 
Novell’s approach—which combines few updates with the 
passing of fewer bits of information in each update—saves band- 
width over any network link, be it a backbone Ethernet network, 
an internetwork with sites connected by dedicated lines, or a net- 


Microsoft Corp. Novell 
ы е Redmond, WA Orem, UT 
Mm (800) 426-9400 (800) 453-1267 
ГЕЙ (206) 882-8080 (801) 222-6000 
2 9 fax: (206) 936-7329 fax: (800) 668-5329 


http://www.microsoft.com http: //www.novell.com 
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work where sites are connected by dial-up ISDN links. 

While NLSP is a significant improvement over traditional RIP 
and SAP, you still don’t want to pay phone charges just to pass 
along “hello” packets when nothing has changed. Bringing up a 
link every 10 minutes translates into 144 calls every day. For 
that reason, Novell still relies on third-party vendors for spoofing 
to summarize the topology behind a link and to propagate the 
changes once a connection is made by a user’s initiative (see the 
figure “Reducing Transmissions” above). 

NLSP will evolve to be more ISDN-aware, according to Mark 
dela Vega, a product line manager in Novell’s Internetworking 
Products Group. He sees NLSP keeping an ISDN link down un- 
til some type of synchronization between sites is necessary. 

Another area where Novell helps integrate ISDN with the 
NOS is through its Open Data-Link Interface for Wide-Area 
Networks (ODI WAN) specification. This specification gives 
WAN adapter developers a way to tap Novell’s configuration 
and connection-management software. 

ODI WAN plays a role similar to that of a driver for a tradi- 
tional network adapter card except that it works for WAN con- 
nections. Basically, ODI WAN is an interface layer between a 
WAN adapter, the LAN communications protocols (IPX/SPX), 
and the WAN protocols. To integrate with the NetWare envi- 
ronment using ODI WAN, a developer need only write a driver 
and a configuration database module for its WAN adapter. 

Such steps by Novell, and Microsoft’s introduction of ISDN 
support into Windows 95, will eventually lead to full WAN in- 
tegration into their operating systems. Over time, this will re- 
duce the complexity and cost of ISDN products. № 


Jeffrey Fritz is a telecommunications engineer at West Virginia 
University and author of Sensible ISDN Data Applications (West 
Virginia University Press) and The Compleat Remote LAN Access 
Handbook (Prentice-Hall). You can reach him by sending E-mail 
to jfritz(9 wvnvm.wvnet.edu. Salvatore Salamone is BYTE's news 
editor in New York and author of Reducing the Cost of LAN 
Ownership (Van Nostrand Reinhold). You can reach him at 
ssalamone @ bix.com. 


РКЕЛЕУ/ PENTIUM PRO WORKSTATIONS 


Two Drives Are Better Than One 


Sys Technology offers a line of Pentium Pro workstations for prices 
that may cause Gateway to sell off some cattle. The single-CPU Perfor- | 
mance Pro 200 comes with the P/I-P6RP4 motherboard by AsusTek 
(runner-up of BYTE's Best System award at Computex Taipei) and the 
same high-quality components found in 
many of the 150-MHz Pentium Pro sys- 
tems from leading U.S. vendors. But the 
Sys machine one-ups many of its com- 
petitors with two Quantum 1.28-gigabyte 
EIDE hard drives, à V.34 modem, Sound 
Blaster 16 with SCSI-2, and a 200-MHz 
CPU. The Performance Pro 200 comes 
with a smaller monitor (15-inch versus 
17-inch), but you still get a lot of bang for 
| your buck, 

Тһе AsusTek Р/І-РӨВРА motherboard 
is similar to Intel’s Aurora motherboard in 
that it uses Intel's 82450KX (Orion) chip 


set and has four PC! slots, three ISA ини Рго 200 
slots, and а ZIF CPU socket. The P/l- 66435 as tested 
P6RP4 hosts a proprietary MediaBus ex- 25 КӘЗІР екі Inc. 

А ! press, С 
tension on one PCI slot for AsusTek's op- (800) 613.9963 


tional multifunction multimedia cards, 

and it accepts 150-, 166-, 180-, and 200- 
| MHz Pentium Pros, thanks in part to its 

upgradable voltage-regulator module. 

The Performance Pro 200's chassis 
is a compact mini-tower with two 5%-inch and one 3%inch drive bays avail- 
able for expansion. The system can hold as much as 512 MB of 60- 
nanosecond-or-faster 72-pin DRAM SIMMs, with support for ECC. The 
problem 1 see here is that with all four RAM banks filled, only the lowest 
ISA slot can hold a fulHength ISA card. Our review system had 64 MB of 
60-ns parity RAM. 

Pentium Pro PCs will appeal to engineers using 32-bit OSes, so we ran 
all the benchmarks under Windows NT. The Sys machine's BYTEmark 
Scores (strictly CPU and FPU) equal those eamed by ALR's 200-MHz 

. Evolution Dual6; ALR's dual-CPU architecture translated into faster per- 
formance in Intel's High-End Test Suite, but the Performance Pro 200's 
superior hard drive system drove its SysMark scores to top the charts. Next 
time | go system shopping, т going to call Sys Technology. 

— Selinda Chiquoine 


(714) 821-3900 

fax: (714) 821-9592 
http://www.systechnology.com 
Circle 1021 on Inquiry Card. 
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QUAD-INTERFACE 
LINE-IMPACT PRINTER 


Mannesmann Tally’s latest mis- 
sion-critical line-impact printer, 
the T6045 FourPlex I/O ($5225), 
includes IBM twinax and coax, 
RS-232, and IEEE 1284 parallel 
interfaces. All the interfaces are 
live at all times, and the printer 
automatically determines 
which interface is in use. 
Contact: Mannesmann Tal- 
ly Corp., Kent, WA, (800) 
843-1347 or (206) 251- 
5524; http://www.tally.com. 
Circle 1024 on Inquiry Card. 


ULTRASPARC WORKSTATION 
The UWS1/140 workstation 
from Integrix includes a 143- 
MHz UltraSparc-compatible 
processor, 32 KB of LI 
cache, 512 KB of L2 ex- 
ternal cache, а lOBase-T 
Ethernet interface, three 
SBus slots, two serial ports 
and one parallel port, Fast 
SCSI-2, and audio inter- 
faces for a microphone, | 
line-in/line-out, and head- 
phones. On-chip multime- 
dia support includes 2-D 
and 3-D graphics, MPEG 
video compression/decompres- 
sion, and image, video, and audio 
processing. Hardware options in- 
clude a floppy drive, a CD-ROM 
drive, accelerated graphics, addi- 
tional SBus slots, and 100Вазе-Т 
Ethernet, Fast Ethemet, FDDI, and 
ATM connectivity. 

Contact: Integrix, Inc., New- 
bury Park, CA, (800) 300-8288 
zm ах | => к.“ { 


intel High End Test: Tests Suite 


CORTE 7 шоу ҮНІ? 


оғ (805) 375-1055; sales 
@integrix.com. 
Circle 1025 on inquiry Card. 


KEYBOARD WITH TOUCHPAD w 
The GlidePoint Wave Keyboard 
($129) combines the GlidePoint 
stationary pointing device, which 
translates finger movement 
across a touchpad into cursor 
movement on the screen, and a 
split 108-key layout with Win- 
dows 95 keys, a built-in wrist 
rest, and extra backspace, tab, 
and mouse keys. 

Contact: Cirque Corp., Salt 
Lake City, UT, (800) 454-3375 
or (801) 467-1100. 


Circle 1028 on Inquiry Card. 


HIGH-SPEED RAID SUBSYSTEM 
Based on Mips Computer Sys- 
tems’ 32-bit R3000 RISC CPU, 
the LANForce R2000 RAID 
Subsystem supports up to 512 
MB of read-and-wnite data cache 
and RAID levels 0, 1, 1+0, 4, 
and 5. The subsystem (from 
$5395) offers storage capacity 
of more than 1 terabyte, a data 
transfer rate of up to 20 MBps, 
and access times as low as 6 ms. 
You can choose between a rack- 
mounted enclosure or a deskside 
enclosure, each with up to seven 
hard, tape, magneto-optical, or 
removable-cartridge drives. The 
LANForce R2000 supports Net- 
Ware, Windows NT, SCO Unix, 
DOS, and OS/2. 

Contact: Procom Technology, 
Inc., Irvine, CA, (800) 800- 
8600 ext. 414 or (714) 852- 
1000; http://www.procom.com. 
Circle 1027 on Inquiry Card. 
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SVGA LCD PANEL 

An active-matrix 800- by 600- 
pixel LCD panel, the Impact 400 
($6295) is compatible with 
SVGA, VGA, and XGA formats. 
The panel’s source-recognition 
system can identify most com- 
puter and video sources and set 
itself up accordingly. A built-in 
RGB video interface can handle 
full-motion video projection, or 
you can easily connect compos- 
ite video and S-video using an 
external video adapter. With Im- 
pact 400’s BatMouse infrared re- 
mote mouse, you can control the 
computer from anywhere in the 
room. 

Contact: Ask LCD, Inc., Гупа- 
hurst, NJ, (800) 275-5231 or 
(201) 896-8888; 

ASKPLA VIN @aol.com. 

Circle 1039 on Inquiry Card. 


05/2 PENTIUM SYSTEMS у 


The Einstein Series consists of 
the Archimedes, a desktop sys- 
tem; the Galileo, a mini-tower; 
the Pythagoras, a full tower; and 
the Heisenberg, a 133-MHz dual- 
Pentium tower. All systems in- 
clude Intel Advanced/EV En- 
deavor system boards; Intel 75-, 
100-, 120-, or 133-MHz Pentium 
processors; 16 MB of RAM (ex- 
pandable to 32 MB) and 256 KB 
of cache memory; Sound Blaster 
audio with an MPC-II-compati- 
ble joystick interface; two PCI 
IDE connectors (two dedicated 
ISA, three dedicated PCI, and 
one shared); single-chip I/O (e.g., 
two 16C550 UARTS and one 

ECP port); a 
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NFS FiLE SERVER 


n Hardware 


™ E 


à ay 
The FastFile Pro’s multiprocessor architecture incorporates a 100-MH : € 


icated to NFS file transfer. Upto four dedicated PCI RAID processo 


as parity generation, hot swap, and reconstruction. At Е 


"c6 


яа, 


4 15 % -— i 


GB of storage in a choice of RAID levels 0, 1, 0--1, RAID pir orj 


You can configure each of the system’s four RAID con- 


trollers with up to 21 hard drives in 1-, 2,4 ог9-6В са- | 
pacities. By adding external devices with 126 volumes in 
total, the FastFile Pro can achieve maximum storage | 
capacity as high as 8 terabytes. The FastFile Pro’s op- | 
erating system, AerReal, is compatible with all Unix fla- - 
vors and сап link it with hardware platforms from Sun, | 
Silicon Graphics, IBM, Hewlett-Packard, and DEC, as 1 
well as other NFS-compatible systems. A tower system | i 
with 16 MB of RAM; two 1-GB hard drives; a 7-GB native, | | 
8-mm tape drive; a CD-ROM drive; a monitor; a key- | 
board; redundant power; ап Ethernet interface; and soft 


ware starts at $18, 995. 


Contact: Falcon Systems, Inc., Sacramento, CA, 
(800) 326-1002 or (916) 928-9255; http://www 


.falcons.com/sdd. 
Circle 1023 on inquiry Card. 


keyboard; a mouse; a 3.5-inch 
floppy drive; and OS/2 loaded. 
Prices run from $1599 to $2109. 
Contact: Indelible Blue, Inc., 
Raleigh, NC, (800) 776-8284 
or (919) 878-9700; 
http://www.indelible-blue 
.com/ib. 


Circle 1031 on Inquiry Card. 


PCI EXPANSION BOX 

A general-purpose bus ex- 
pansion box, the PXB-7 
($1995) adds seven PCI slots 
to a PC—six wired for 32-bit 
ОМА bus mastery and one 
wired as a “slave.” The desk- 
top or rackmountable expan- 
sion box sup- 
ports SCSI, 
Ethernet, 
multiple I/O, 
and multiple 
video cards; 
has room for 
three 5-inch 
and two 3%- 
inch peripher- 
als with front- 
panel access; 
and can be 
ES daisy chained 


to a maximum of 139 | 
PCI slots. 

Contact: Magma, San 
Diego, CA, (800) 285- 
8990 or (619) 457-0750; 
sales@magma.com. 

Circle 1037 on inquiry Card. 


A RUGGED LAPTOP д 


A laptop PC for applications 
such as field testing and diagno- 
sis, communications, and data 
acquisition, the FW7600 ($7995) 
includes a 100-MHz 486DX4 or 
Pentium CPU; 1 MB of 32-bit 
DRAM; a 340-MB to 1.36-GB 
hard drive; a 3.5-inch floppy 
drive; one PC Card slot; a sealed 
Field MousePad input device; 


and a color 10.4-inch dual-scan 
LCD. Hardware options include 
an environmental package (for 
protection from rain and electro- 
magnetic interference), a CD- 
ROM drive, and three full-size 
ISA or PCI slots. 

Contact: FieldWorks, Inc., 
Eden Prairie, MN, 

(612) 947-0856. 

Circle 1029 on Inquiry Card. 


PERSONAL CD-ROM TOWER 
With Short Stack (three drives, 
$995; four drives, $1295), you 
get simultaneous access to up to 
four CD-ROM drives, allowing 
you to work within multiple ap- 
plications. The tower enclosure 
supports standard-height IDE 
CD-ROM drives, and the sys- 
tem’s Sound Selector, a Win- 
dows 95 utility, displays the title 
of the CD-ROM media present 
in each drive. 

Contact: Gradco (USA), Inc., 
Irvine, CA, (714) 206-6100. 
Circle 1026 on inquiry Card. 


MULTIMEDIA STORAGE SYSTEMS 
With the PSS-PD series of stor- 
age devices ($699 to $999), you 
can read information off a CD- 
ROM, edit or combine it with 
data on a hard drive, and then 
write it back to a rewritable op- 
tical disk. Functioning as a quad- 
speed CD-ROM player, the PSS- 
PD system provides 600-KBps 
data transfer and supports most 
CD formats. Functioning as an 
optical drive, the unit provides 
expandable storage using 
rewritable, removable 650-MB 
phase-change optical cartridges. 
As a logical drive, you treat the 
PSS-PD system as if it were an- 
other hard drive connected to 
your system. As a backup sys- 
tem, with the included PSS 
Backup Software, the PSS-PD 
products provide data archiving 
on removable 1.3-GB (650-MB 
native) optical cartridges. 
Contact: Parallel Storage 
Solutions, Elmsford, NY, (800) 
998-7839 or (914) 347-7044. 


Circie 1034 on Inquiry Card. 


MULTIFUNCTION MACHINE 

ScanMedia ($895) integrates a 
flatbed color scanner, a plain-pa- 
per Group 3 fax module, and 
copier capabilities. The scanner 
supports 30-bit color and 10-bit 


gray-scale operation, as well as 
300- by 600-dpi optical and 
2400- by 2400-dpi interpolated 
resolutions. ScanMedia can 
transmit faxes at 14.4 Kbps, re- 
ceive faxes at 9600 bps, and send 
incoming faxes to a printer or 
store them in a 1-MB image 
buffer. The photocopier resolu- 
tion is 300 dpi, depending on the 
printer, and you can reduce and 


quad-speed CD-ROM drive. 


(201) 229-4000. 
Circle 1022 on Inquiry Card. 


enlarge images by as much as 
200 percent. 

Contact: Pacific Image Elec- 
tronics, Inc., Torrance, CA, 
(800) 909-9996 or (310) 214- 
5281; pieus Q earthlink.net. 
Circle 1033 on Inquiry Card. 


VOICE/FAX MODEM CARD 
WITH SPEAKERPHONE 


The SmartLink ConferencePal 
V.32 terbo voice/fax modem 
with speakerphone ($149) auto- 
matically distinguishes between 
data, fax, and voice transmis- 
sions. The modem transfers data 
at up to 19.2 Kbps or, by adding 
V.42bis MNP 5 data compres- 
sion, up to 76.8 Kbps. It supports 
broadcast fax and fax-on-de- 
mand. The ConferencePal can 
record digitized greetings and 
voice messages for up to 10 per- 
sonalized mailboxes and lets you 
access the answering machine/ 
voice-mail system locally or re- 
motely. 

Contact: Archtek America 
Corp., City of Industry, CA, 
(818) 912-9800; http://www 
.archtek.com.tw. 

Circie 1030 on Inquiry Card. 


PORTABLE CD-ROM DRIVE 

The Portable CD with Sound 
($449), which combines a quad- 
speed CD-ROM drive and a 


SPLIT-KEYBOARD MULTIMEDIA NOTEBOOK 


The 5ЕМ5810 (call for prices) comes with an Intel Pentium CPU running at clock speeds of up to 120 
MHz; a PCI bus with bus mastering; a removable hard drive (540 MB to 1.6 GB); 16 MB of EDO 
memory and 256 KB of pipeline burst-mode L2-SRAM cache; an 11.3-inch color active-matrix or 
dual-scan display; SVGA and XGA support; а DCI full-motion-video local bus accelerator; NTSC/PAL 
TV presentation; stereo speakers; 16-bit stereo sound; a DSVD cellular 28.8/14.4 fax/modem; full-du- 
plex speakerphone capability; and an IRDA-compatible infrared port. The notebook also comes with 
a split-design adjustable keyboard, which you can 
configure for Windows 95, and a Touchpad point- 
ing device. You get 5.5 hours of primary battery life 
or, when you add the optional second battery pack, 
more than 10 hours of uninterrupted computing 
time, Samsung says. Options include an internal 


Contact: Samsung Electronics America, Inc., 
Ridgefield Park, NJ, (800) 726-7864 or 


Windows-com- 
patible 16-bit stereo sound card, 
lets you add multimedia capa- 
bilities to your 386, 486, or Pen- 
tium PC. You connect the drive 
to your desktop or laptop PC’s 
parallel port and plug your print- 
er into the back of the Portable 
CD with Sound. Your printer can 
print normally, even when you 
are using the CD-ROM drive. 
Contact: Addonics Technolo- 
gies Corp., Fremont, CA, (800) 
787-8580 or (510) 438-6530; 
http://www.addonics.com. 
Circle 1032 on Inquiry Card. 


POWER MAC IMAGE GRABBER 
FOR SCIENTIFIC USERS 


A frame grabber for Power Macs 
with PCI bus slots, the DT3155- 
PM ($995) operates as a bus 
master, continuously transferring 
unlimited consecutive frames to 
the system display or acquiring 
sequences of images up to the 
amount of the system's memo- 
ry. The package includes NIH 
Image software, an image-pro- 
cessing and analysis application 
that provides functions such as 
object measurement and inten- 
sity analysis. 

Contact: Data Translation, 
Marlboro, MA, (800) 525-8528 
or (508) 481-3700; http://www 
.datx.conv. 

Circle 1035 on Inquiry Card. 


MONITOR TELEPHONE TRAFFIC 
With Whozz Calling? you can 
monitor four phone lines and 
transfer call data to a printer, 
computer, or on-board memory. 
Using caller ID technology, 
Whozz Calling? ($495; with 
memory, $595; with memory 
and modem, $695) can capture 
callers’ names and numbers. You 
can use the information to iden- 
tify sales prospects, provide bet- 
ter customer service, bill clients, 
and build customer databases. 
Contact: Zeus Phonstuff, Nor- 
cross, GA, (800) 240-4637 or 
(770) 263-7111. 

Circle 1038 on Inquiry Card. 


PC CARD DATA ACQUISITION 
PRODUCTS 


The DASCard PIO-12 ($199) 
features parallel digital ИО of up 
to 12 bits, so you can collect, out- 
put, and analyze data in the field 
on your notebook. The DASCard 
232 ($229) lets you add an RS- 
232 port to a notebook computer. 
The DASCard 422/485 ($229) 
lets you add either an RS-422 or 
RS-485 port. 

Contact: Keithley MetraByte, 
Taunton, MA, (800) 348-0033 
or (508) 880-3000; http://www 
.metrabyte.com. 

Сітсіе 1036 on Inquiry Card. 
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ШАД АТТА PDA CONTACT MANAGEMENT 


Psion and Act!: A Marriage of Convenience 


The new version of Act! for the Psion Series 3A provides powerful con- 
tact-management capabilities for the hand-held device. Act! for Psion lets 
you view and sort your contacts’ histories in various ways to get a better 
overview of your appointment planning. К also lets you create templates 
for correspondence, such as faxes and thank-you letters. In addition, the 
program's links to the Windows version keep your contacts and appoint- 


ments in sync be- gr- 

tweenthePsionand ШЕ, 

your PC. e] [es Re) 
Act! for the Psion 

closely mimics the 

user interface of Act! 

2.0 for Windows 

and, using amodem 

or the Psion serial. 

link, you can easily 

exchange data be- 

tween your PC and 

the Psion. Longtime 


Psion users may find that exporting data 
from the Psion's integrated database ар- 
plication into Act! will require them to do 
some data massaging. Furthermore, be- 
cause Act! for Psion associates individual 
appointments with contact files, the pro- 
gram can't import files from the Psion de- 


vice's built-in Agenda application. 


Edit "Bchedule 
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ACTI - [CONTACTS 


INST Ja] 


Act! for Psion 

$99.95 

Symantec Corp. 
Cupertino, CA 

(800) 441-7234 

(503) 334-6054 

fax: (408) 253-9600 
http;//www.symantec.com 
Circle 976 on Inquiry Card, 


After I'd exported my data from the Psion's Data database into Act! for 
the Psion, | was able to populate an Act! for Windows database in about 
two minutes. However, the link between the desktop PC and the hand- 
held device could be tighter: When you want to add new contacts from 
the Psion to an existing database on the PC, you first have to do a cus- 
tomized merge (see the screenshot above). In this scenario, the program 
must copy all the data from the Psion to the desktop before it can de- 
termine which contacts are old (and don't need to be copied) and which 
contacts are new. | find Palm Computing's one-button hot synchroniza- 
tion feature, as seen in the Pilot hand-held device, faster and easier. And 
Symantec hasn't determined if it will add a link to Act! for the Macintosh, 


which ! also use. 


These small complaints aside, | like Act! for the Psion. It is much 
more powerful than the Psion's Data program, and it integrates both con- 


tact management and appointments seamlessly. 


NETSCAPE FOR SOLARIS 
SPARC AND X86 


The Netscape family of servers 
and browsers are now available 
for Solaris Sparc and X86 envi- 
ronments. A network Web 
browser, Netscape Navigator 1.12 
(10-user license, $235) provides 
a single GUI for accessing Inter- 
net resources. The Netscape Com- 


a90 BYTE APRIL 1996 


— Dave Andrews 


munications Server 1.12 ($1149) 
maintains security while you pub- 
lish on the World Wide Web and 
other TCP/IP-based networks. In 
addition to the features of the 
Netscape Communications Server 
1.12, the Netscape Commerce 
Server 1.12 ($2449) helps you 
conduct secure financial transac- 
tions over global networks. The 
Netscape Proxy Server 1.12 


Phone Жүйе Верой Lookup Vlew те, Не 
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ШКА Software 


($2249) provides network secu- 
rity for TCP/IP networks, and the 
Netscape News Server 1.12 
($2249) allows organizations to 
create public and private discus- 
sion groups for employees and 
customers. 

Contact: SunExpress, Inc., 
Chelmsford, MA, (800) 873- 
7869 or (508) 442-0005; 
http://www.sun 
.com/sunexpress/. 

H Circle 981 
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| CREATE 
ma | CUSTOM CDs 

s With Alchemy 

| ($2995), you can 

create custom CDs 
from common PC 
files. Running under 
Windows 3.x and Windows 95, 
the program imports files in na- 
tive format and retrieves data by 
Boolean searches, Query by Ex- 
ample, or filename. Built-in com- 
pression squeezes up to 3 giga- 
bytes of data on a standard 
74-minute CD-R. For production- 
level imaging, you can combine 
Alchemy with Data Grabber 
($3995), an automated parser and 
extractor that works on ASCII 
files, including PRINT and COM 
files from mainframe computers. 
Contact: Marcan, Inc., 
Bellevue, WA, (800) 635-7477 
or (206) 635-7477; 
marcan@ halcyon.com. 
Сігсіе 988 on Inquiry Card. 


FLEXIBLE SECURITY 
FOR WINDOWS AND DOS 


Fortres 101 protects stand-alone 
and networked Windows or DOS 
systems from unauthorized use. 
The program provides flexible se- 
curity over operations such as boot 
process, file manager, icon and 
group additions/modifications, 
system files, and DOS prompts. 
Fortres 101 can also ensure that 
PCs in unsupervised computer 
labs and those used by several peo- 
ple have the same setup each time 
the computer boots up. 


Contact: Fortres Grand Corp., 
Plymouth, IN, (800) 331-0372 
or (219) 935-3868. 


Circle 987 on Inquiry Card. 


WINDOWS MAPPING AND 
MARKETING SOFTWARE 


A multiple CD-ROM package, 
ProfitZone ($35,000) combines 
electronic mapping software with 
a database of more than 10 mil- 
lion businesses. Maps are search- 
able at the street level. Hot links 
provide instant updating of in- 
formation even in midsearch. 
The business database offers 
company names, addresses, tele- 
phone numbers, stock exchange 
information, sales volume, For- 
tune company indicators, SIC 
code numbers, headquarters vs. 
branch locations, and executive 
contact names and titles. 
Contact: Database America 
Companies, Inc., Montvale, 

NJ, (800) 711-4913 or (201) 
476-2000; Profitzone 
@databaseamerica.com. 

Circle 982 on inquiry Card. 


MANAGE YOUR PAPER 


Now you can organize your pa- 
per and electronic information 
by putting a “file cabinet” in your 
Windows PC. PaperMaster 2.0 
($169) stores paper from virtu- 
ally any source into personalized 
file cabinets, drawers, and fold- 
ers. You can search for keywords 
in titles, annotations, and docu- 
ment contents; rank matching 
documents in order of relevan- 
cy; and list the keywords found 
within each document. Paper- 
Master also lets you E-mail a 
document you are viewing as an 
attachment, combine individual 
pages from multiple sources into 
one document, and display 
miniature representations of doc- 
uments in the inbox or in a fold- 
er window. 

Contact: DocuMagix, Inc., 

San Jose, CA, (800) 362-8624 
or (408) 434-1138; 
http://www.documagix.com. 
Circle 984 on Inquiry Card. 


NETWORK LICENSE TOOLKIT 

A floating-license toolkit for PC 
and Unix applications, License- 
Serv helps you implement net- 
work licensing schemes over net- 
works that use TCP/IP or 
IPX/SPX protocols and have 
multiple servers. The program 
supports various licenses, in- 
cluding floating/concurrent, 
node-locked, site, group, per- 
sonal, machine-based, and ver- 
sion-controlled. LicenseServ (PC 
platforms, from $2500; Unix and 
VMS platforms, from $5000) 
eliminates the need for hardware 
keys or dongles and allows up- 
grades and changes via phone, 
fax, or E-mail. 

Contact: Central Design Sys- 
tem, Inc., Santa Clara, CA, 
(800) 366-2374 or (408) 327- 
9800; info@cdsi.com. 

Circle 990 on Inquiry Card. 


INTERNET MAIL CLIENT 
FOR TCP/IP 


An Internet mail client for 
TCP/IP and corporate networks, 
Pronto Mobile ($99) allows re- 
mote users to quickly screen and 
prioritize large volumes of E- 


JAVA FOR THE Mac 


mail. The program’s messaging 
capabilities include MAPI and 
POP3; support for encrypted bi- 
nary files and attachments; mul- 
tilingual spelling checker; cus- 
tomizable toolbar, fonts, and 
headers; and drag and drop of 
messages into multilevel folders. 
Contact: CommTouch Soft- 
ware, Inc., San Mateo, CA, 
(415) 578-6580; 
http://www.commtouch.com. 
Circle 985 on inquiry Card. 


GEAR DESKTOP BUNDLE 

ON CD-ROM 

The Gear Multi-OS Desktop 
Bundle CD-ROM (English, Ger- 
man, and French versions, $299; 
Kanji version, $349) includes 
Gear CD-Recordable software 
for Windows 3.1, 95, and NT; 
Mac OS and Mac OS for Power 
Macintosh; and OS/2 Warp. The 
bundle features interleaving, 
archiving, a scripting language, 
error-code reporting, verify-af- 
ter-write, jukebox and transporter 
support, DDP premaster output, 


/ / Figure out the row /colum 
sension d = size); 
int c = (x * 3) / d.aidth; 
int r « (y 3) / d.haight; 
if AE *r*3»t( 
rapaintc 


and sector-level layout. 
Contact: Elektroson, Inc., Bala 
Cynwyd, PA, (800) 606-6116 
or (610) 617-0850; 

sales @ elektroson.com. 

Circle 991 on Inqulry Card. 


BUSINESS IN A BOX 

A Windows-based business so- 
lution, Total Management ($395) 
includes general ledger, accounts 
payable, accounts receivable, 
project and time management, 
order entry and invoicing, office 
automation, inventory control, 
purchase orders, check reconcil- 
lation, payroll, contact manage- 
ment, telemarketing, E-mail, net- 
work services, and electronic 
communications. The source 
code is available in a self-docu- 
menting CASE form that lets you 
expand upon, enhance, or modi- 
fy it to your needs. 

Contact: All Star Software, 

Inc., Evansville, IN, (800) 553- 
5783 or (812) 476-5049; 
76702.2745 Q compuserve.com. 
Circle 992 on Inquiry Card. 
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Software Update 


An electronic software distri- 
bution product, Wininstall 5.1 
identifies software setup 
modifications made to the 
registry and automatically 
builds the appropriate instruc- 
tions to properly install and 
uninstall 32- and 16-bit appli- 
cations for Windows 95 and 
NT. From $495 for a 50-seat 
license. 


Contact: OnDemand Soft- 
ware, Inc., Naples, FL, (800) 
368-5207 or (941) 261-6678; 
http://www.ondemand.com. 


Circle 995 on Inquiry Card. 


A 32-bit native Windows 95 
add-on to your current fax ap- 
plication, 3D Fax 2.0 can en- 
code and transmit up to 32 
KB of compressed data in 
Standard mode or 110 KB of 
compressed data (up to 200 
pages of text) in Professional 
mode on a single page; ex- 
change binary files and send 
editable or executable files 
via PC fax; and compress and 
encode PC files into special 
digital codes. Standard ver- 
sion, $99; Professional ver- 
sion, $199. 

Contact: Infolmaging Tech- 
nologies, Inc., Palo Alto, CA, 
(800) 966-1140 or (415) 960- 
0100; http://www 
.infoimaging.com. 

Circle 999 on inquiry Card. 


Roaster ($299) lets Macintosh de- 
velopers work in the Java lan- 
guage. The package includes a 
Java source code compiler; a Java 
class disassembler; a Java de- 


seitch ДЕТТИ 55 { 
case НІН: 

playtgatCodeBoseC, "audio/jou.ou" >; 
rea 
case LOSE: 

play<getCodeBasa< >, *audio/jog.ou^ 5; 


Enhancements to NeuralWorks 
Predict 1.9, a tool for develop- 
ing and deploying on-line so- 


bugger; a code editor; search and lutions, include support for 
replace features, including regular ALL: Windows NT and i ; the op- 
expression matching and batch wr erg BEC Mis ! ee 
“ст. = а pta i со 1 <>, “audio/joy.ou" ›; ІП as ode тог visu a~ 
search capabilities; QuickCode | tCodeBase 0/)oy.ou sic and FORT As 


po LOSE: 
play<getCodeBasea()>, "audio/jay.cu" 5; 
break; 


Pro technology; multiple clip- 
boards for organizing code snip- 
pets; macro capabilities; and 
bookmark tools. The project win- 
dow lets you organize class files 
for easy access without search- 
ing through directories. With the 
make feature, you can recompile specific files before you run them, jump to any method within a 


proved advanced-mode dia- 
log, which collects the most 
often used settings; duplicate 
record compression; and revi- 
sions to the selection scheme 
for training, testing, and vali- 
dating data sets. $1995. 


Contact: NeuralWare, Inc., 


playtgetCodeBasec), “audio/ding.au” >; 
) panolake 
} else { 


class in the window, represent packages hierarchically, and open more than one project window Pittsburgh, PA, (800) 635- 
at a time and drag source files between projects. 2442 or (412) 787-8222; 
Contact: Natural Intelligence, Inc., Cambridge, MA, (800) 999-4649 or (617) 876-7680; http://www.neuralware.com. 


http://www.natural.com. Circle 1002 on Inquiry Card. 


Circle 977 on Inquiry Card. 
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DRAG-AND-DROP EVERYWHERE 
IN WINDOWS 95 

With WinZip 6.0a ($29), you can 
drag-and-drop in order to bypass 
menus and dialog boxes for 
many common tasks. The pro- 
gram handles compression for- 
mats found on the Internet, sup- 
porting ZIP, TAR, gzip, and 
Unix compressed files or, op- 
tionally, ARC, ARJ, and LHA 
files via external programs. 
Contact: Niko Mak Computing, 
Inc., Bristol, CT, (800) 242- 
4775 or (203) 585-5376; 
http://www. winzip.com. 

Circle 983 on Inquiry Card. 


MULTILINE FAX-ON-DEMAND 


A Windows 95 version of Ibex 
Technologies’ multiline fax-on- 
demand and fax broadcast sys- 
tem, Fax-It-Back ($1495) allows 
callers to request documents by 
phone and automatically deliv- 
ers them via fax. Working with 
one to four U.S. Robotics Sport- 
ster voice/fax Vi modems, the 
program can also perform high- 
volume, multiport fax broad- 
casting simultaneously with fax- 
on-demand operations. You can 
enter documents by faxing them 
directly to Fax-It-Back or by 
converting Windows documents 
to fax format using the Windows 
95 print-to-fax driver. 


INTEGRATE FAX AND 
CONTACT MANAGEMENT 


01/Faxcom combines fax and 


data services with a contact 


manager, an OCR engine, and a 
graphics editor. Data communi- 
cations features include auto- 
matic dialing, support for pop- 
ular file transfer protocols, and 


Contact: Ibex Technologies, 
Inc., El Dorado Hills, CA, 
(800) 289-9998 or (916) 939- 
8888; http://www.ibex.com. 
Circle 993 on Inquiry Card. 


WEB DEVELOPMENT 
FOR BUSINESS-CRITICAL 


APPLICATIONS 

The Web Element provides a 
portable, custom Web browser 
and development capabilities for 
Internet and intranet developers. 
Available initially for Windows 
and Solaris, the Web Element 
(about $45 per user with a 500- 
user deployment license) lets you 
embed Web browsers into busi- 
ness-critical applications and in- 
tegrate Web components into 
your distributed applications. 
Contact: Neuron Data, Inc., 
Mountain View, CA, (800) 876- 
4900 or (415) 528-3450; 
http://www.neurondata.com. 
Circle 989 on inquiry Card. 


MULTIMEDIA AUTHORING 
FOR WINDOWS 95/NT 


With MediaForge 2.0 for Win- 
dows 95/NT ($1495), you can 
create multimedia products us- 


| 
i 
| 
| 


ША Software 


ing script manipulation; dynam- 
ic linking; MIDI, WAVE, and 
CD sound; smooth path anima- 
tion; and OLE controls. The pro- 
gram provides an object editor, a 
Visual Basic editor, and more 
than 100 special effects. 
Contact: Strata, Inc., St. 
George, UT, (800) 678-7282 or 
(801) 628-5218; 
http://www.strata3d.com. 

Circle 979 on inquiry Card. 


WORD PROCESSING 
AND TRANSLATION 


Accent Duo With Translation 
($149) combines Accent’s mul- 
tilingual word processor with 
Globalink’s Language Assistant 
translation software. The com- 
bination of bilingual word pro- 
cessing and translation speeds 
conversion of entire documents 
and parts of documents from 
English/German, English/French, 
English/Italian, and English/- 
Spanish. You can edit the docu- 
ment in either or both languages. 
Contact: Accent Worldwide, 
Inc., Newport Beach, CA, (800) 
535-5256 or (714) 223-0620; 
74774.264 Әсотризегуе.сот. 
Circle 986 on Inquiry Card. 


an unattended mini-host with user passwords, greeting messages, dial-back action, and call log- 
ging. The OCR engine is up to 98 percent accurate, the vendor says, and can correctly identify fonts, 
attributes, underlines, and tables. The graphics editor lets you work at the pixel level as well as cut, 
paste, rotate, and import/export common graphics file formats. 


Contact: 01 Communique Laboratory, Inc., Mississauga, Ontario, Canada, (800) 668-2185 or 
| (905) 795-2888; 72762.53  compuserve.com. 


Circle 978 on Inquiry Card. 
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Software Update — | 


WGS Linux Pro 3.0, a 32-bit 
multiuser, multitasking, mul- 
timedia network operating 
system, includes a primary 
WGS Linux Pro 3.0 CD with 
X Window GUI, graphical 
administration tools for sys- 
tems configuration, Web 
server setup, FTP setup, mul- 
tiple-user account manage- 
ment, and three supplemen- 
tary CDs with the latest 
Linux offerings. $99. 


Contact: WorkGroup Solu- 
tions, Inc., Aurora, CO, (800) 
234-7813 or (303) 699-7470; 
http://www.wgs.com. 

Circle 997 on Inquiry Card. 


TeleMagic Enterprise 2.0, a sys- 
tem for workgroups needing 
to share contact information, 
contains a three-level rela- 
tional database; multimedia 
communications features, in- 
cluding fax software, a data- 
synchronization module, and 
telephone integration; a Write 
interface with mail merging; 
expanded reporting, labeling, 
and envelope support; and 
branch scripting and sales 
forecasting modules. Single 
user, $500; 1-5 user network, 
$1300; 1-10 user network, 
$2300. 


Contact: TeleMagic, Inc., 
Dallas, TX, (800) 835-6244 
or (214) 733-4292. 


Circle 1000 on Inquiry Card. 


Publishing software for the 
World Wide Web, InContext 
Spider 1.1 provides 28 quick- 
start templates for home 
pages and more than 200 im- 
ages of clip art that you can 
use on your Web site; full 
support for HTML 2, HTML 
3, and Netscape Navigator 
and Microsoft Internet Ex- 
plorer extensions; bubble 
help; drag-and-drop links and 
images; and right-mouse-but- 
ton access to common editing 
functions. About $79. 
Contact: InContext Corp., 
Bethesda, MD, (800) 279- 
6564 or (301) 571-9464; 
http://www.incontext.ca. 
Circle 1001 on Inquiry Card. 


BUYER’S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 


Top mail-order vendors offer the latest 
hardware and software products at the 


best prices. 


194 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 


categorized for quick access. 


218 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 


226 


You'll find it in the heartland of America. 


...in the hot and dusty cab of a giant combine, 


You'll find it in demanding environments 


...such as hospitals supplying critical Point-Of-Care 
information at the touch of a finger 


using a GPS and recording crop yields 


When faced with selecting 


a PC for control or data 
processing systems, 
designers usually must 


choose between a desktop 


system, notebook or an 
expensive single board 
industrial computer. 


= L. ec № ape (2) со 


DATALUX 


DATALUX now offers an 
alternative with the 
essential PC system 
components in a series 
of unique packages that 
both save space and are 
easy to integrate. 


THE DATABRICK from DATALUX 


рык that offers the modularity of a desktop 


Stand-Alone LCD Monitors 

DATALUX is in its 4th year of LCD monitor 
manufacture and is an industry leader. Its 
new LCD Monitors use brighter 10.4" 
diagonal Dual-Scan or TFT Color panel in a 


rugged, sealed, yet attractive housing with a 
selection of 8 wall or base mounting options. 


Resolution is 640 x 480. The monitors can 
be driven directly from a Databrick or 
through an ISA bus controller. No external 
power is required. An integrated resistive 
Touch Screen is optional with input 


through one af the Com Ports. Monitors may 


be extended to 50’ from the CPU. 


и-и апа the 4 


Keyboards 

The Space-Saver keyboard is the smallest full 
function 100 key keyboard available. With 
standard left right spacing touch typing is easy 
yet the overall size is only 6" х 1075". 

lt is available in a flat, panel mount or desktop 


model. The Glidepoint® pointing device is avail- 


able as an option, 


FAX BACK 
DATA SHEETS 


(540) 662-1675 


Circle 121 on Inquiry Card. 
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Databrick Vertical Systems 

The new DATALUX Databrick 
Vertical System (DVS) combines 
the Databrick, LCD Monitor and the 
Space-Saver Keyboard in a unique 
enclosure for Wall, Swing Arm, or 
Pedestal Mounting, The all alu- 
minum housing provides compact- 
ness and security, The monitor 
screen tilts to accommodate the 
height of the user. A variety of 
options include bar code and mag 
stripe readers, speakers, or a small 
printer. The DVS measures 13.5" x 
19.6" x32". 


а! 1 $7176 of a notebook. 


Databrick 
The Databrick is the heart of the DATALUX system. In performance and fea- 
tures it is more like a desktop unit, in size comparable a notebook 
(10.25" x 48" x 2"), yet more rugged and more 
easily mounted than either. 
Specifications: 
488DX2/66 or OX4/100 CPU [ | | 
2-54 Meg Standard SIMM DRAM Ё 
Internal or External FDD 
intemal HDD to 540 Meg 
SVGA CRT and LCD Video Ports w/1Meg шеш 
2 Serial, 1 Extended Parallel Port 
Options: 
2 slot PCMCIA 
10Bt Ethemet LAN 
Com Ports 3 & 4 
DC-DC Power converter 


DVS shown here 
on Rolling Stand 


hitp://www.datalux.com 


Datalux Corporation Datalux International, LTD 
155 Aviation Drive Euro House Curtis Road, 
Winchester, Virginia 22602 11 Old Water Yard 

Phone: (540) 662-1500 Dorking, Surrey 

Fax: (540) 662-1682 UNITED KINGDOM RH41E} 


Toll Free: 1-800-328-2589 Phone: 44+(1)306-876718 


(1-800-DATALUX) Ғах: 44+(1)306-876742 


Lost in the Maze? 


те" 


Come see us at 
Networld+Interop in 
Las Vegas NV April 2-4 
at Booth #1308 


Our Commander products let you control to a few PCs, or you manage a multiplatform 
and operate all of your computers through one 
keyboard, monitor and mouse. Get rid of all 

of those costly, space eating peripherals, 
and suddenly your network isn't quite so 
scary anymore. And since there's a whole ыы : 
family of Commanders, one is right for 


you. Whether you need fast, easy, access Ш И resources, give us a call. 


server room, system control is right at your 

fingertips. Today's configurations are 
more challenging than ever - but they 
shouldn't make you feel like a labo- 
ratory experiment! For simple, con- 
EE solidated control of all your system 


An 


4912 Research Drive Huntsville, AL 35805 USA Inc 
YBEX. 1-800-932-9239 (205) 430-4030 fax PIS 
COMPUTER PRODUCTS CORPORATION http: / /www.cybex.com ib 500 


Company 


PC is a registered trademark of International Business Machines Corporation. Мас is a registered trademark of Apple Computer, Inc. The іпс.500 logo is a registered trademark of Goldhirsch 
Group, Inc.. Cybex and Commander are trademarks of Cybex Computer Products Corporation. 


Circle 119 on Inquiry Card (RESELLERS: 120). 
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SUN-DIGITAL 
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GRAPHICS 


MODEL BRA dil AR PRICE 
Bravo LC Series, Bravo МТ. Bravo М5 н Гр Р Рп $174 
MS-L. Advantage Pro 0Х33,5Х25 72 Рл 330 
72 Вл 519 
та Рп 1399 
Premrmia LX P/60, МХ4/862, 4/1007, P/60 72 Pin 365 
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72 Pin 1925 
72 Ріп 2595 
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DeskPro 386/33. 3887331. 


486/25, 496/331. 


486/50. System Pro 
DeskPro 388/25. 386/20 


DeskPro 386S-16M 


DeskPro 386/20E 
DeskPro 386/25Е 
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Thinkpad 750, 7506, 755, 360, 255, 240,450 
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Thinkpad 755. 360, 355, 340, 450 
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4Mog Module 
AMeg Modula 
850 Modute 
18Mag Modute 
4Meg Modute 
BMeg Module 
16Meg Modula 
4Mog Modulo 
2Meg Modula 
4Meg Modula 


eq 
дов 
4Meg 

BMeg 
16Mag 
4Meg 
вмер 


ГЫ ioe ЕЕ 


2Meg Module 
BEBMen Module 
32Meg Мойше 
1Мер Module 
4Meg Maduta 
1Meg Module 
4Meg Module 
Meg Module 
aMeg Мойше 
13199 Exp Bé 
4Меп Exp Bd 
1Meg Мойше 
4Meg Module 
1М29 Modula 
2Meg Module 
4Meg Module 
BMeg Modula 


103870Х-20 
ТТ T. 
SU D) r4 


9-80-70-60 
3-80-70-80 


MEMORY 


25M 
кк! 


OMH; 


T 


4X8-80-70-60 
pal 248, 1638-80-70-00 | | 48,163 1632-70-80 


1350 
339 
1239 
LC 90 
175 
339 
339 
193 
399 
749 

ТОР МЕМО 
ICE 
$199 
349 
179 
349 
628 
3.3Volt 200 
120) 389 
3.3Volt 869 
103 
189 
349 
209/698 
289/749 
219 
564 
109 
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Сан 
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4 •] „1° < 
 CMPQ PARTA PRICE 
117081-003 $179 
121125-002 209 
129769.002 209 
129769-003 389 
129769-004 769 
142337-002 189 
142337.003 229 
142337 -004 639 
110237-001 199 
118304-001 108 
118305-001 219 
144790-001 189 
144790-002 369 
144790-003 699 
139497-001 99 
139438-001 189 
139499-001 339 
199/389/709 
146520-001 189 
146521-001 338 
146531-001 699 
190532-001 184 
190527-001 358 
ib Ree VP | = 
MPO PART# —— PRICE 
115144-001 109 
116561-001 399 
116568:001 1399 
113131001 79 
113132-001 169 
113633-001 149 
113634-001 279 
113646-001 79 
112534-001 193 
113844-001 149 
113645-007 278 
113131-001 79 
}13132-001 199 
118888-001 $9 
118689.001 89 
118690-00t 169 
128877.001 339 
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Enhanced Pralinaa, Prasario serlos * 
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SPECIALIZING ІМ CORPORATE, 
GOVERNMENT & UNIVERSITY 
MEMORY BUY BACK PROGRAMS 


215-928-9406 
215-928-9407 


Dedicated to serving 
Purchasing Agents 


 Woridwide 


‘Pre-Approved Open Accounts 
For ali Fortune 2000 
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INTEL-CPU 
486SX-33 


INTEL-CPU 
4860Х-33 


INTEL-CPU 
4860Х2-66 


INTEL-CPU 
ABBDX4-100 


AMD-CPU 
3860Х-40 


AMD-CPU 
4860Х2-66 


АМО-СРУ 


 ABBDX4-120 


AMD-CPU _ 
586 Х8-1 00 


INTEL (2 
3860Х-33 
48650-25 
486$Х-33 
4860Х-25 
4BBDX-33 
4860X2-50 
4880Х-50 
4880Х2-66 
ABBDX4-108 


PENTIUM 133 
AMD 
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4-PENTIUM 


2566, 3-PCI, 3-ISA, 256KC, TPCI-ISA SHARED 
FLASH BIOS, 4-72 PIN, UP ТО 128MB RAM 


2560, 3-РСІ, 3-ISA, 256KC, 1PCIHSA SHARED ` 
FLASH BIOS, 4-72 РІН, UP TO 125MB RAM `: 


2560, 3-PCI, 3-15А, 256KC, TPCI-ISA SHARED 
FLASH BIOS, 4-72 PIN, UP ТО 128MB RAM ў | 


256C, 3-PCI, 3-ISA, 256КС, 1PCI-ISA SHARED 2 
FLASH BIOS, 4-72 PIN, UP ТО 128MB RAM 


256C, 3-PCI, 3-ISA, 256KC, 1PCI-ISA SHARED 
FLASH BIOS, 4-72 PIN, UP TO 128MB ВАМ 


2566, 3-РСІ, 3-ISA, 256КС, TPCI-ISA SHARED BOARDS „ | 
FLASH BIOS, 4-72 PIN, UP TO 128 МВ ВАМ d 


2586; 3-РСІ, 3-ISA, 256KC, TPCI-SA SHARED | | 
FLASH BIOS, 4-72 PIN, UP ТО 128 МВ ВАМ 


2586 МІВ, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS | 


2566 МІВ, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN | 
& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 


2586 МВ, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN | 
& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 


256C МІВ, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN DR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 


128C, 6-ISA, 128KC, 8-30 PIN | 


2566 VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN | 
& 2-72 PIN OR 4-72 РІН, 8-30 РІН & 2-72 PIN, ENHANCED BIOS | 


256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 РІН, ENHANCED BIOS 


2566 МВ, 7-ISA; 2-VLB, 8-30 PIN OR 4-30 РІНЕ 
& 2-12 PIN OR 4-72 PIN, 8-30 PIN & n ENHANCED BIOS 


| PROCESSC 
ч. UPGRADES. 5 
TURN YOUR 386 INTO A 486 | 


Cyrix 5199 


3865Х sysiem, use CXABBSRX 

'ЗВВПХ-15 system. uso Cx488DRX2-33 
;386DX-20 system, use CXA8SGDRX2-40 
(386 Х-25 system, use Cx48GDRX2-50 
(38800-33 Зуи. use Cx4860RK2-66 


~ 


Р5-75......5609 
P5-100.......729 
P5-120.......809 
P5-133.......879 
P5-150....1039 
Р5.166...1279 


mo н intel Pentium 63 


Intel Pentium 83. 


PPA PENTIUM ни S eer 


MOTHERBOARDS 


3 PCI, 2 ISA Shared, 1 РСІЛЅА 
Slots, 256 Pipeline Burst Cache, 
4x72 Pin Sockets (up to 128MB), 
ТМВ Flash BIOS, Intel Triton 
Chipset, Integrated РСІЛРЕ, 
Intergrated, Super 1/0, 

Integrated ATI Video Card, 

Р0'@5 Compiant wiWindows 

"05 Plug & Piay 


same Day Shipping 
in most cases we will ship your order 
the same day, subject to availability. 


Overnight Delivery 


АП orders can be delivered Next Day 
for а small added delivery charge. 


Express Replacement 

if you Should experience a problem 
any of our Brand Мате products- 
we'll replace ft! сай for details. 


-800-63 2 
TRENT УЕ ВЛ. 


PURCHASE irri =e 
_SURCHARGE ON CREDIT == = 


CARDS Wü 


ES 
HARD DRIVE EXTERNAL CABLES — 151543 CONTROLLERS 


CENTRONICS 50 TO МАС. 25-PIN чет - = Б SCSI-IDE — : 


CENTRONICS 50 TO CENTRONICS 50 БЕТ, DI 
| CENTRONICS 50 TO CENTRONICS 50 3FT 11% 
CENTRONICS TO 08-50 TECHNOLOGY. INC. 


08-50 TO SCSI ; ......... 


оо оол (лс 


IDE & SCSI CACHE CONTROLLERS es СУ 


———-—-—-— 5 08.50 10 08.50 : A - E ы 
FACTORY NEW 15 YEAR WARRANTY | INT. Eg FACTORY NEW. 3 YEAR WARRANTY ІМТ-ЕХТ SCSI-t TO SCSI-N 06200 — 2FD 4HD ISA (exo № 16М8) $99 isar 16-04 ISA 


513630A 8504! 11М5 ІШЕ $245.395 FAST WIDE ТО CENTRONICS EXT ga 002300» Enhanced IDE VLB w 16550 (0 69  QLVLB-FL. 32-80 МВ. 
ST8630A 820м0 IIMS 3 [e um E 259-109 TAPE BACKUP aw Wee ЕЛЕП 5 5000 32-84 PCI Bushas OF Caching 159 OLEISAFL 32. WAEÓA — 
$151080А 1 0568 10 5М5 9 т 1168 IMS 565 2 54 HARD DRIVE INTERNAL CABLES 02440 SustMaster SCSLIDE МВ +10 9  QLPCMCIA PCMCIA 


ыма ТЕ таза Т 0081505 605 | 4 БӘТ SCSHSOP" RIBBON 234 DEVICE — 51014620 00939 -—— a PCISCSIWIDE (no cae) 189 — QLVLB-FL 32-ВИ PCI Basic Entry Lr 1... 529 
$132140А 2208 10М5 ЗЕ wow! ЕТТ 4 Hu 502120» RIBBO' ЗЕТ DEVICE vr 33 Tii QL-PCI-10 — 32-Bit 10-PEt Wide SCSI-2 тва 
STAIOSIN 10968 10 SMS 25 aga ag 995 R^ SCSI FAST 68-7 WIDE 3 CONN 2 DEVICE o ҒА? "DOMAIN Ls M 

51124004 2 168 9М5 = - 7 KA Ч SCSI FAST 68-Pi WIDE 5 CONN 4 DEVICE 33 ГА А | { А \ / 


: ч 350-77: ;‚ : SCSI FAST &8-PIN WIRE 8 CONN.7 DEVICE... 139 тмствво SVP 16-80 7HD'AFD . 9 ALP "VAL YU 
SI334000 3968 DMS SCS ro FACTORY МЕМ-5 YEAR WARRANTY INLEXI сесад 208g TAPE INT/EXT cai , 4 
51152304 4268 ONS 4 wi BIST лоп game ПЕ № ded 2008 TAPE INTEXT. 


с 


) d tun vro s ro d 


iD 


l Мм, 


22780 ‚ VESA 4 IDE/EIDE Device, FOD 16550 
ВАВТ SERIAL, Parealles & Game Ports $30 


IDE 40-Рің RIBBON 3 CONNS. ... 4 9 МС8700 16-8а Micro Channel SCSI 
FLOPPY & IDE CABLES SET 11 т] 


| FACTORY NEW-3 АН WARRANTY INT-EXT 


374108004 9068 11М5 SCSL2 2009-2268 116065 1168 1348 SCSI 298300 1526 4GB TAPE INTEXT |. . ta ша аша 20-50 \(Cliadantec 2278Е Same as 22780 + WECPEPP Port 35 
SCSI-BARRACUDA- 7200 RPM M29155 21GB 95М5 5 767 1533 4-88 TAPE INTEXT. . 989.1098 OGU е еен сө 2130PCI PCI IDE/EIDE. . 30 
ST32550N 2168 8М$ SCSI-2 089-815 M29325 2108 10M5 5C 104 ЯМАМ 90МТ DAT CART (1,5 РК)... 18-86 VIDEO BOARDS 1505 (СП ROM 16-Bit SCS! Kit........... $7 2278VL 32 BU VLBIDE wihighspeed tO 35 
STIStSON 4268 8М5 65С5І-2 1149-1274 M29345 4368 105 5 ч 4ММ 120МТ DAT CART {1/SPAK) .... 30-149 1515 188Ш$А-5С512КП........................ og 3270 frs 128 
ЛД HEWLETT 35.5 25" CONVERSION KIT m= - 1520 18 BRISA-SCS) 2 (7 DEVICE CARD). 99 STOVU VLB SOS) is rims тш... 

WE TERN DIGITAL D F7 47 Сы» А т ^ 1522 16 Bit ?HD/2FD KIT 189 

PACKARD SO | ORADO ' 1522 16 Bit 7HD/2FD Card Оту. 116 

ы tt ote *% АЛАН 24 МАМС | 1530PK 16 Bit ISA ta FAST SCSI-N Kit.........188 


FACTORY NEW-5 YEAR WARRANTY ІНТ-ЕХТ Мы. SYSTEMS " ! i ы | 1542 Gus MasterCard Only 


| WDAC2635 635М IDE $179-329 (037255 2.1GB 95М5 SCSI 669-794 Jumbo 1400 TN. MULTIMEDIA 1542CPK Bus Master Kit........... ze. 
WDAC2850 880148 108 IDE 190-340 Trakker 700 parallel port... 29 SpeeditarStar Pro 110 ISA 1MB $95 {640K  MicroChannel lor PS/2, “-280 Шол Е 
WDAC3 1006 168 10М5 IDE 229-279 НР COND CO ТЕМЕН ТТТ 85 Stealth SE 2MB, PCI, VLB " — 105 4670 1$A-SCSI AUDIO KIT 944 | ave. 
WOAESISOUA 1508 BMS’ WDE 105419 DJ-50T 1360MB Таре Drive ..............260  SpeedstarStar 64 Graphics 2120. 15А 1MB ..119 — o940K 32. ВИ PCI SCSI-2 Kit C M Accura VÀ2 FAST 14.4 Intomil.. 
ЛАС ^E 335.485 2 i = SpeedstarStat 64 Grantues 2220, ISA: 2М8 2 175 S E : ccura V. .4 intemal... ........$89 
| —P T о ани FA Stexin 64 Graphics 2120, DRAM, ТМВ, PCI VLB 119 E НР ори Кі. 2 Accura \ 42 FAST 14.4 Extemal ........... 
( ) nt m it. З я " Seat 64 Graphics 2220 DAAM 2М8 PCI МВ 175 FAST WIDE SCSI CARD ре Accura V.34 FAST 28.8 Internal... 
uantu FACTORY НЕМ-5 YEAR WARRANTY Tapestor rs рз Port буво Seam ge Gres А MMB РО ЙН 148 Enhanced SCSVIDE КЛ... 7 ата дама V32 MOKA ME 
5 Р TTT Pere | 4 Gri 2200x1. 2. | шағ .. O18 J W. - 
FIRESALL SERIES-3 YEAR WAR. — INT-EXT 215/52 2 Тар B. ahs Sidhi 739 | apeStor 850MB Internal... .. ...... ...... 1 are ii din аб УНАМ, не MT 65 М. 50512 МЕЗА... „25% Optima V.32 w/voice External ............ 
31280 8А 1208 12MS IDE 239.369 21074 2.168 8.5MS  T200npM 776 ТареБіюг 850MB Parellel i c Stent” 54 Video 2120 VRAM, 2MB, VLB Siim SCSI PCMCIA SCCSICard.....288 ^ Opüma V.32 FAST 14.4 PCMCIA Card... 9 
31080785 12GB 12М6 FSCSI-2 275-100 4207W 1263 915  7200HPM 11: Е; RVT Stealth 64 Video 324UXL VIAM, 2MB. PCI, VLB и сейн 68 Оршта v.32 FAST 28.8 PCMCIA Card........... 298 
^ » TT’) ч AAD ww Siasii 54 Video 345001 PCI. УНАМ. 4МВ М El тт ти р 
E E TER "m aid суу Seagate 4200C “AGB TAPE INT/EXT ......-..$877-1027 Vine" Pro «en 2200 PCI 4MB yb controler tar — SUPE "ec 
TRAIL BLAZER SERIES-3 YEAR WAR. — INT-EXT з B205XL 35-768 ТАРЕ INT/EXT ...... 1325-154 us E i = dint oe ee us a OE 
36850TRA na s IDE 193.343 FACTORY NEW-5 YEAR WARRANTY 6505XL 7-14GB TAPE INT/EXT.......2200-2498 С lem" Number Nine Parallel Port to SCSI Plus... ..... 149 — Supra Express 14.4 internal 
30350785 85048 12MS FSCSI-2 197.229 95131230у/ 1 OGB 35Xt $4 а - E TA киш єн Parallel Port to SCS! Ptus Enhanced. 199 Supra Express 14.4 Exlernai ..... 
ATLAS SCSI 2 SERIES-5 YEAR WAR, INT-EXT 5122230) 2 168 ws 350 «МЕСА emm Computer | жс = g ЖИР Supra Express 28.8 Eniamai 
2234005 4268 SMS 7Z00RPMiQ29- 160 57157400 2108 SMS 3’ 1346 Ветоші 230M8 insider ов 474 орх Motion 531 1MB DRAM, PC), М.В. 173 i E Supra Standard 28.8 V.3 External . 
GRAND PRIX SCSI 2 SERIES-5 YEAR WAR. INT-EXT 81410600У/ 90GB 11М5 528° 79 Вегпош! 230M8 Transportabie SCSI. * me à diia = ; 
Ч В 74  8Fx Matian 531 2MB DAAM. PCI. VLB ... 3-IDE-2 PCI ZHO/Enhanced IDE . . . $399 T. " 
d 4 а Аы E | antumM 90 MB/150MB/230MB Cartndge.... ...... ..8%% арх Motion 771 2MB УНАМ, PCI, VLE s-IDE-3 2HD/2FD 9 | TRIM TS 
P ч Г | i INTL " ,PCI, VLB......295 — s-IDE-3 2Н0/2Ғ0............... M ША ММТ 
ла 21GB BSNS 25. SCALL FACTORY НЕМ 5 YEAR WARRANTY В кч РХ Motion 771 4МВ ҰНАМ, PCI, VLB . B-IDE4 + 2HD/2FD ...... re Е LL МАРИ ‚ 
ЕМР343605 4468 89MS 345°x1" L XP32150W 3 5X1* seat Да ЕЕ. ЭСХЕ Pro 1600 2 МВ VRAM, PCI, VLB .- Sportster 14 4 Internal. .......... SS. - 
ЕМР291005 9168 89М5 35 ы VP32210W а. МЕ ИКТЕ BACKPACKS 9GXE Pro 1600 4 MB VRAM, PCI, VLB "m Sportster 14.4 External. ses . 108 
А 4 ^ А а Аы қ "ж ,, magina 128 4MB ҰРАМ... P. 5 Sportster 28, 8/V 34 internal... ... ........ . 192 
GP3430W 43GB 80М5 35 DOUBLE SPD PARALLEL PORT CO ROM DRIVE 19 Imagine 128 ВМВ УНАМ 
XP3i300W 4368 SMS 35 QUAD SPD PARALLEL PORT СО ROM ORIVE даз "4006 128 ЗИВ VRAM cernens se ouran НІ PERFORMANCE IDE CONTROLLERS nome Veen ae 
A AIDS | IC ПЗКТТЕ DAY 1 2, 5 25-DSKTTE DAV 14,3 5. 97: = x eM = 
— — —À — LUN. м4 oc LISD BACKPACK BOOMS TAPE DRIVE . ....... = 549 ЧА ТІ SP Ec cL Е AL % АН E ped iD ae + Сии Moe 2832 аған. —À € 
FACTORY NEW-2 YEAR WARRANTY ble FACTORY NEW-5 YEAR WARRANTY BACKPACK 420MB HARD DRIVE "TAE Bi 2HD. 4 up 10 2.88M) 1.1.1.189 Couer 28.8 PCMCIA V34.... 12 i466 
ИТКЕ А, eer ; = MEO BOARD 21 2НО. 4FD (ир102.88М)............ 9 ІЗДІ. cao manc cc md 
M71260AV 12GB 12MS IDE 249-399  ME3243W 430GB ЗЫМ "n m ААА e 2, TI" \ 1DE € Tape.& VO Accel 121 NN A — 
ЖИЕК, ЕГІЗ ME NETWORKING TERMINALS et vos 239 ПИТ ntal-PUREDATA 
МХ18405 540М8  8.5MS SCSI 224 WIDE AUDIO VISUAL TUNED ORIVES 4 4 NI n | | | и зри ЫЕ ЈАТА 
MU4Z21WAV 20858 ESME LADS eee eo a rash а, iUUJLUUIL SatisFAXton 200 ілі $229 
MC32i3WAv 4 3068 HAMS 25 (139 Terminal Keyboard... $145 ATi Graphics presso 2MB, ISA, VLB. Р01..5188 ктр 32-80 VLB Fast 505,2 Ki. (99 — SalisFAXUion 400 Int. "298 
5 r4 ar .. $199  SatisFAXUon 400 Int... ЗР Y 
= STANDARD-PS/2 rap ead VITRES ИИ PH Wyse 60 amber/greenwhite ............ £9 ТІ WinTurbo VRAM 2MB ISA, VLB, PCI... KTS45C 16-84 (SA BusMaster Fast SCS-2 KA 209 — SatisFAXHon 400 Ext 
P| Graphics Pro Turbo 2MB ISA, VLB, PC... 308 KT742A 3-68 EISA SCSI-2 Ki... . 
. Graphics Pro Turbo 4MB ISA, VLB, РСІ.....445 КТ747С 32-84 EISA Fast 5С51-2 К | 
1.068 10М5 SCSI $390-490 ң - --4-- 817575 92-8 EISA Fast Wide SCS Card 
2.168 75М5 SCS! 899-1049 II k КТ946С 32-Вй PCI Fast SCSI-2 Kit. . 
а 3Gh TMS SCSI 1396-1496 1- im KT956C 32-8 «a Fast Wide SCSI-2 КИ 
527МВ 12М5 IDE 185-335 XT — , ІПЕ CACHE CONTROLLERS 
105GB 10 5M5 IDE 269.719 Voyager на Qo | J-——— :99 KT510A ISA/IDE Cache Controlar, . 
| Р5/2 50, ы" м 70. 60, “ы 555Х Voyager 2MB VL-Bus .......................165 — KT410A VESA/IDE Cache Controller , 
630MB 12 399 4 \` > жа KT910A PCUDE Cache Son: 
7208 12м8 scsi 199 V «РДА DED CONTROLLERS 
MICROCHANNEL CONTROLLER SVGA 256K ISA... -...88 SUPER CONTROLLERS 
(DE 169 SCSI-2 SVGA 512K 1024 X 768 ISA. -— | IDE CONTROLLERS — = 
ІВМ PS/2 INTERNAL DRIVE KITS 


SVGA IMB 1024 X 768 15А. .. ...в8 200 2HD/2FD Controller Cables . 


30-8086,30-286, "— 25-286 ae d 211 2HD/2?FD w/2 senal/) Par/1 Game. 
үст — 349 243 2HD/2FD VLB EIDE w/o 25/16/19. 


MICRO 


UL. M Г 7 | Y 4 ' f 
SVGA 1024 X 768 1M8 ISA VGA card .....$z 400 16550 2HD'2FD 2-16550 25/Цу10 ISA 95 
SVGA 1024 X 768 1MB VLB VGA card ......98 500 16550 2Н0у/2Ғ0 2-16550 25/19/19 VLE . 99 MOUSES _ 


Ll——Ó———— ld H | F | Ша 
la 2 BUTTONS BUTTON... o, somera a a- 570-30 
FACTORY WEN STENT WARRANTY ТОТ ктү, о М e и 
MC4110 1056! 945 —Ó NEC-SP PREIAL | С08545 Quad Speed IDE External ven + 929 
МС! 20508 895 ПЕС ЕСТІ) LEXTOR KEYBOARDS 
a! oo ТЫП | Йй NEC 2М ОЕ 5170 Ф P'PX-A3CS Internal 4-Speed, 256 Cache . $279 
| мб! 9000 [IMS 569.2 1980-224. TE : | МЕС CDR51! Quad Speed SCSI im ...279 РХ-45С5 External 4-Speed, 256 Cache, . 349 MITSUMI 101 ее _ тей 
4 ш А-0 ap j МЕС COR512 Six Spend, SCSI-2. Int. . PX-63CS  Intf-Spbed, 256K Cache ...388 FOCUS 7000 KEYTRACK .. — 
MC3243AV 4300 85М5 SÜSI- ; t = re 7 а FOCUS 9000 PROGRAMMAGLE — | 
MC1991AV 9168 10М5 2118 0 0 IVES 0 6 0 CALS | | Ц» 
| NOTEBOOK HARD DR REM NABLE РТ | AMONE CO-SSAB SuperQuad 4X AT Drive $189 
Troe] —— — CF-506A ComboQuad 4X CD w/1.44 Пру_ 239 
НІВА ‘Ou Ойт BX «Super fast BX СО ADM IDE .. $305 С0-56Е Six Speed ит ..........., 21D DESKTOP CASE 230 w/ps 4 Bays. 
FACTORY NEW-2 VEAR WARRANTY INT-EXT NOTEBOOK DRIVES/T YEAR WARRANTY OH 2. E REMOVABLE CARTRIDGE DRIVES SONY зман к » A 4 3 [n 
05Р3 208 9545 5С5іІ 45799-919 МК1924ҒСВ524МВ8 15М5 IDE $399 270МВ INTERNALSCS! 5 > - S | OWER. 


es 3 М : | j | XM5302A Quad Speed IDE InyExt 70-3 TOW Г: ра 
МК1924ҒС 540MB 15М5 5691 449 270МВ EXTERNAL SCSI 195 , | 2 қ Е 
сслка MK1926FC B10MB 13MS IDE 399  270MB CART SINGLES/S PACK... . T2350 сы ВА и i ré _ й Spe a GARS LABS ERST 
MK2720FC  1.3GB к... IDE 6575 hr ra D gna - 9*9  CDU-768B SCS! 4X ! T cds AITSUR - 
4 v F » к З, А! 
FACTORY NEW-2 VEAR WARRANT INT-EXT Г = CARTS ии C а-ә CDU-76 IDE 4X intExt ..... CRMC-FX400 Quad Speed Іп Ех IDE $119-269 
CFS5835A 535МВ 185- - E 


H : CARTS 105h1B.200N1B ; r 

CFS850A 850MB 14MS 30-24 =з » 

CFSIBIA TIMB 14М5 220370 IBMHONS20 52 om “IE $300 Пет я f: RD » E Т Т v 
CFS1275A 1368 14M$ -399 ТС) À 


CF$1621A 16МВ 14M5 -335 w деу: BLOW /OUTS 


СҒР10805 ТІМ5 z " 2 жам КЕ 


486 & PENTIUM CPU FANS 


НН one 5 27965066 Er тома : 4 Haif Ht for 3 5 IDE Drives tor paralle! port $148 n © ` = 
СЕР42075 9MS 5651-2 939. 1064 ST938SAG 340MB 16M5 әде Halt Ht tor 525” or 357 Devices (1Bay) ..-89 à МЕТ = y (” ‘we d 
2 ST9420AG 420MB 16MS P Halt Ht tar for CD-ROM s wi Audio Jacks 2g / 3 1 г = -— 
$T9546AG 524MB 16MS x l3 Full Ht fer A FH er (2 HH Devices 12 83)) 199 "X am ecc 
ST9816AG BIOMB 16M5 76 5 25' Double Full HL for (2) FH Devices (4 Bay) - 299 abe UREP aP 9 
4/8 528 3-Ful Ht & IHH or THH Devices (7 ay 9 = 
) 


OPPY DRIVES 3.50" НН Bays) 35 Dea RE 5% - - | 
E ! y ! | j 


— д — в zd z — ш 
- z E XS REWRITABLE EXTERNAL OPTICAL DRIVES z | 1 
1.44MB, 3.5” uu —-—— СМЕ ОРПСАЬ DRIVE INT $499 +114 л d: 
1,2MB. 5,25" monwa  230MB 25" OPTICAL ORIVE EXT ......, 579 a 


Duat FLOPPY | 44l4B & 12МВ — ..... ‚99  230MB CARTRIDGE .1-PACK $35 5-РАСК. 170 ЛТЕД STAR: Mait: 


y €RMc-FX400| DOG — MultiSpin | iy | ; 
ТО huod speed | 929 e | 605-7658 Іле 
ШТ Int IDE Internal |. ні 


INT Internal Quad к 


И (NEW 


slor | 
Internal 
6x Р 


| CD-56E Six Speed 
Internal E-ID 


THOUSANDS OF OTHER MEMORY ERODUCTS IN ST ос ТНАТ ARE NOT LISTED! CALL FOR AVAILABILITY Y AND PRICING! 
4g. СРЕО!" CARTS ARE VERIFIES FOR FRAUDULENT USE. HOURS MDS-FAI 9 00-7 3 SAT 10 03-4 0C DADERS FROM mda y ІҢ THE USA. = 
фан LINES ЕРЕН Н SATS ae ч у catea $5322 184 ЗПР NS AND HANDLING 4 ы 929248 съз SHT 51500. FO AD $120 B is 
ж BILLED ADC INEL PREPAID АЯ CALL FOR tose MATION. мі ік Е RAE AND ORIGINAL NICE CANCELLED ORDERS жб НА FOR СЯЕСТ 
СЛЕЗЕЕ RETCRNED MERZHRND SE МСТ BE Ih АЕА CONDITION AND SECE GED WITHIN 14 2445 FROM «E ПАТЕ SCARY KO 3EF2NCS AFTER 14 DAYS SHIPDIYE CHARGES аг 3 
WERCHARDISE FOR REPLACEMENT HAARANTY CREDITS Q3 РОЯ ANt FEASTN TO WAT SATT REFUKDAELE AKO MUST SE PAID Sf "HE CUSTOMER WAT ODES NOT ISSUE Mice EL РАСА 
Chi WITH N 29 DAYS Оң MERCHANSISE UNUSED AND ІН NEW CONDITION PETURNS MUST BE SENT FREIGHT PREPAID AND INSURED END INCLUDE FUL CRIGINAL MANUALS X ACCESS"S aR i 
1 NOT RESFUA SIALE FoR TYPCSPAPHCAL ERRORS (INTERNATIONAL 28095 WELCCWE-APO-FFO-DADEAS MELCIME PO S ACCEPTED FROM GOCVEZAMENT-AGENZ E5-EN ЕВЕ г 
COMPANIES. ОЗС! 10 APPROVAL ALL TRADEMARKS ARE THE PAQPEATY OF THEIR RESPECTIVE CHES ALL MEMDRY PRIGUCTS ARE 107A GUAMANTEBC 382 CUVE е ІСІН; 


- = WARRANTY EXCEPT 30 DAY WARRANTY ON CRUS AND ONE YEAR WARRANTY ON MOTHER 505805 ALL HARD DAIVES, TAPE BACKUPS, CONTROLLERS CO ROMS, REMONABLES 4 CFT-2ALS ARE 
MANLFACTUREAS WASRANTY CY MCSNEY ORDERS. PESSQONAL & COMPANY CHECKS Wey 2E DELAY д WAY + 444% CES FLUCTUATE BEY 8202 ce NTROL A yay CHANGE 

TuREAS MARRANT fr ORDE COMPANY CHECKS cay Mi FEES РҮ PRICES TE BETDAT 029 
7 FUR BETTER GA WORSE QEFECTISE RETURNS MUST HAVE А RETURN AUTHORIZATION HUMBER TALE OUR 1-325 1008783 RETURN AUTHOR ZAI Qh OR YOLI 527259 әлі 2? BE ACCEPTED 


1-800-457-6937 
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SmartCache IV 2-in-1 SCSI Technology | 


OnThe Other... 


It’s a Low Cost 
RAID Controller - 


ОпТһе One Hand... 4. 
It’s a SCSI Host Adapter © | 


Add hardware 
| caching and | 
4) hardware RAID 


Byte VA 
Magazine ұғ? 
named ‘ 


SmartCache IV | ЖАТ | д ý support in one 
the “Best A Ж 7 handy module! | wal 
SCSI adapter uu | A With pes as i A 4 


5 


| 2% : 
= =» Ae 


Perhaps they based their decision on the | 
powerful features that make SmartCache IV 
the right choice for connecting all your 
SCSI devices: 


ES апу. SmartCache IV adapt are id aude d 


T pe E £j : 


E Hardware RAID үз 0, т. а d 5 


@ PCI, ISA or EISA SmartCache IV 
adapters allow you to run both Wide 
and Narrow SCSI devices at the same time. 


Ө support for ee to o 64MB a. | id 24 
hardware cache for impor UO. T 
e performances, 2. | 
Powerful on-board processors meet | TR 
the most demanding performance © Alina handy RAID kit | 


requirements with ease. prices as low as $550" | 
Ө SmartCache IV supports SCSI plug- _ More Savings! DPT will giv 


and-play, and ASPI making connectivity 
а snap. 


All this for a price that will really surprise 
you. Check for yourself and see that 


SmartCache ТУ is very competitively priced. 


Need even more power? Want a great 
price? How about the only SCSI adapter 
that lets you optionally add hardware 
caching and hardware RAID support in one 
> — handy module! 


Circle 122 on Inquiry Card. 


—— 77 *SmartCache IV was the only SCSI adapter named as 
Fin alist a finalist for Best of Comdex 95 by BYTE Magazine. 
**U S, Dollars. Subject to change without notice. 

7, US. Dollars. DPT reserves the right to withdraw 

this offer at any time witbout prior notice. Cannot be 


required. Call for complete detalls. 


combined with any otber promotion. Proof-of purchase 


$25 American Express Gift Certificate 
to try out Бакара. Iv adaptert 2, ug 
SmartCache IV's 2-1 1 technology gi i d 
you everything you need to see и NE 
toughest storage problems | Loe NM 


Бо ik 
ue 


Sarthe -its the Smart нац 44 


1-800-322- 4378. 


MDPT 


ФЕ! Processing Technology 


[ 89604] 140 Candace Drive, Maitland, FL 32751 ® Tel: 407-830-5522 Fax: 407- 260-6690 © sales@dpt.com © http: // www.dpt.com 


Control up to 96 file servers 
with just 1 keyboard, 
monitor and mouse! 


Ш Works with all 100% IBM compatible computers; built- 
in support for both PS/2 and serial mice 


Integral Sun and optional Macintosh support available 
KeyScan™ feature for keyboard-controlled scanning 


Add a second control center up to 150 feet away 


AutoBoot™ feature boots computers without operator 
intervention 


А 


AUTOBOOT Come see us at 


С ОМ М ANDER тм ume Vege NV April 2-4 


Company 


Cybex Corporation 
4912 Research Drive Huntsville, AL 35805 USA ™ 
(205) 430-4000 (205) 430-4030 fax 2 (СУ ВЕХ 
http://www.cybex.com/ 


Cybex, AutoBoot, Commander and KeyScan are trademarks of Cybex Corporation. IBM, PC and PS/2 are registered trademarks of International Business Machines 
Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun Microsystems. 


Dealer Program Available Made in USA 
Circle 117 on Inquiry Card (RESELLERS: 118). 
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р P. PRODUCT 


| COMPLEAT (ІІІ 
800-298-4727 


TOSHIBA 


Ш Pentium 120MHz processor ! 
11.3", 800x600 high resolution displays 


Multimedia docking station with PCI bus 
(optional accessory, priced separately) 

Built-in 16-bitsound, microphone, aii 
2 speakers & MIDI 
HUGE, 1.13GB hard drives 


a = = "d 
= к 
ian n. У 


Pentium 120 11.3" Active 


Portégé 61 OCT 


М Pentium 90MHz processor 


Ш 0.5" True Color display for optimum color 

Ш Built-in 16-bit sound (SoundBlaster Pro 
compatible), microphone & speaker 

E Lithium lon battery ood 

a Accupoint stick for ч) contro 


OPS eet 


ThinkPad" 365 
10.4" Active & 10.4" Dual Scan 
Built-in infrared for no-hassle printer connections 
Multimedia models include built-in 2X CD-ROM, 
SoundBlaster compatible audio, speaker, 
microphone & MIDI/joystick port 
MS Windows 95 or Selecta System models i" 


10,4" Т7 Scan ИЛ $1999 

10.4" Active — 8/540MB 2599 
4860X4/75 10.4” Dual Scan 8/540MB — 2499* 
486DX4/75 10.4" даме 8/540MB 3099* 
*Features built-in 2X CD-ROM drive 

ThinkPad” 365CD 


4804/75 
4860X4/75 


m 5 

4860X4/75 9 Active 
4860X4/75 9.5" Active 
*14.4 fax/modem not built-in 


ТТТ EY - | 
8/350MB 2399 # 


8/540MB 7599 


| 20M – 


Pentium 
; Tecra 700 with Ki үн 


PCI bus architecture (intemal & extemal) П 


Optional 4X CD-ROM Drive (swap Порру & CD-ROM) | 


Pentium 120 11.3” Dual Scan 8MB/1.1368 $4679 
LE 5049 


» “EDO RAM 


— Satellite 2130C$/100C$ 


2 ^ NEC Versa 4000 


— merum. +. 


complete lineup ih notebook & 
desktop "m and accessories 


за. Пе Ee A E 


ТТ a 
ШШЩЕ диф Tae 
M5 Rit Ашен 


WI 


түра м 3 


Satellite Pro 410 


Satellite Pro 410 

E Built-in 4X CD-ROM Drive (Swap floppy & CD-ROM) 
(Active models only - optional on Dual Scan) 

Ш Built-in 16-bitsound, microphone, speaker & MIDI 


Tecra 700 | 


Ш EDO КАМ memory exp. to 40MB 
Ш Built-in AC adapter - small, sleek design & reduced weight 
e ШИ integrated Accupoint - small, accurate & easy to use 
Satellite ШЕ Lithium fon battery technology 
213005 / 1 00С6 Ш Built-in infrared for wireless communications 


Processor Screen | RAM/HD Price 


Pentium 90 11.3" Dual Scan. 8/772MB $3199 
Pentium 90 11.3" Active 8/7728 4399 


Processor Screen 


486DX4/75 10.4" Dual Scan 8/500MB $1599 
Pentium 75 10.4” Dual Scan 8/500MB 1969* 


RAM/HD Price 


——— nm Л. д об имели a ера A до РАА. диву валит M 


ThinkPad 760, > 


Up to 120Mhz Pentium with 32-bit local bus 

- 12.1" Active displ: vs with 8006 0 resolution 
(selected models) 
4X CD-ROM Drive, MPEG-2 support, & full 
motion video (‘ThinkP: 11701) models only *) 
Built-in 28.8 fax/modem 
SoundBlaster-compatible audio & telephony 
Lithi ithium lon battery technology 


r RAM/HD Prite 
0.4" Active — 8/720MB $4999 
21" Acie 8/720MB 5499 
) 


Penfium 90 | 
Pentium 90 1 
ICT E 

entium " Active 

Pentium 90 12.1” Active 8MB/1.2GB 6699* “Features built-in 4X CD-ROM drive 


Pentium 120 12.1" Active Ш/А 968 6899 WIN » models available. Cal For detis 


Imi DASG m dum CIC a Pat grins sm qu T alg ——— 


NEC Versa 4000 NEW Models 
with 4X CD-ROM 


Ш Built-in CD-ROM Drive! (Standard on some 
RAM/HD Price | 


models, У on others) 

Up to 120MHz Pentium processors 

Jy Level 2 Cache to ыы performance | 
Pentium 75 10.1” Active — 8/810MB 53799. Je 
Pentium 90 10.4” High Res. 8/810MB 4499 
Pentium 90 10.1” Active — 8/810MB 4499, 


Unbelievable displays — 65K color Dual Scan, 
168 million color civ (Н (High resolution Active Matrix 

Pentium 120 10.4” High Res. 8M8/16B 4999 
+ Features built-in 4X CD-ROM drive 


ThinkPad” 760 | 


Processor Screen 


displays available — 800x600 resolution 
Built-in M sound, microphone, MIDI and 
2 built-in speakers 
Ш Multimedia dockin pm with outstanding 
Altec Lansing 4 a er array (optional accessory, 
priced делі) 


© PCs Compleat. All prices su iem to changa and do not include shipping. All products or I names are trademarks of their respective companies. PCs Compleat, 34 St. Martin Drive, Marlborough, MA 01752. Phone (508) 624-6400. Not responsible 


for typographical errors. All trademarks and registered trademarks are the sole property of their respective owners. 


қа ы 


жетке Configuration | | 


р] 
LTE 5000 Series 
Ш Up to 120MHz Pentium power w/PCI bus & 256KB cache 
32-bit PCI Local bus graphics оне - 
Ш SMBRAM exp. to 72MB = 


Ш Built-in 16-bit sound, microphone & 2 speakers Pentium 75 10.4" Dual Scan 8/510MB 


Contura 430 Ш MultiBay — holds CD-ROM, 2nd HDD, Floppy, М A Tm i. ДЫ 
Ш Ртосеззог Screen ВАМИНО Prio ШЕМЕН т В Г ҮҮТ 
4304/10 10,4" Dual Scan 8/720M8 $2369 КШ Uptol.35GBhard drives (2.768 пах. сара у) pentium 90 10.4" Active — 8/8108 


486D%4/100 10.4" Active — 8/720M8 2939 № Built-in infrared for wireless communications рел] 10.4” Active 8MB/].3568 
№ Supports NiMH batteries (up to 8 hrs.) *Features Built-In CD-ROM drive 


EH Optional MPEG and TV video adapter LTE 5000 : A m^ 
| HP LaserJet Printers | 
ГО EW LETT © > аай АР ТЕ 
| кз i aserJet SL printer (IBM, 4ppm, 0000р! di. 
ын ШЕШ HP DeskJet 340 printer [portable] C2655A........... | 
— ип Я (өү he ИИ d 
Call about 10% : .... | Fe Desklet320 Printer ~ К АШАДЫК NER syed 
$ ө р ki : Е 2. 60-page sheet feeder 3 КЕ . printer ЫРЕЫҒМ.....4...2....24.... * . 
avings ОП HP Des jet m TM А 3. Color Kit y HP DeskJet ПС printer О1А................... 389.99 
ы | | | HP DeskJet bbüCse printer (45484, . . o BEREIT. 
340CV Printer Bundle 229 HP DeskJet 8550 printer СА 498.99 
HP DeskJet 1800€ printer (30А РИНЕН 1349.99" 


| Сл HEWLETT © HP OmniBook 600 HP OmniBook 5500 ВЕЕТ 


Ш Weighs ONLY 3.8 pounds! Ш 133MHz Pentium with 32-bit PCI local bus п 
PACKARD ив sound, microphone & speaker — i 12.1" Active Matrix display with 65,000 colors Қым | 


(Active model only) Ш Super VGA-800x600 resolution on notebook 
Ш Built-in infrared for no-hassle printer connections № PCI Local Bus Video, 1.5МВ video memory 
Ш Lithium lon battery technology (Active model only) ІШ Instant on capabilities 
| HP OmniBook Ш Instant "ON" ready-to-work state — u Optional intemal 4X CD- ROM available 
|500 NoteBook РС [055 for monthson LO 


-»qeen | i rn agp xp ‘tL 
ООЛ 8.5” P Dl = ДТ 52200. , 


4B6DX4/75 9.5" Active — 8/340M8 2500 HP OmniBook 5500 Product differs slightly nes 


AST Ascentia J 

Ш integrated 14.4/14.4 Рабы ах modem Ascentia 9 5 £ N 

Ш PCI bus architecture with 256KB L2 cache memory A-— 
(selected models) 


| Pentium 75. 104 T НВ or | 
Е ihe Mar digas resolution Dual Scan and penium75 104" Ае TG 7880 | 


Authorized Reseller 


AST, AST logo are 


trademarks st AST ТО Wd i =e ни screen бт 10.4" Active (SVGA) 8/800MB 3430 
Research, Пс. ож: | усш РЫЛ ШЕТ a | Pentium 90 10.4" Active (SVGA) BMB/1.26B 3750 
rights entium val Scan : 8" Acti 0 
reserved. Pentium 100 10.4" Dual Scon 8/B00M8 2840 ыы ^ ете " tr i 

Pentium 100 10.4" Active Motrix8/800MB 3120 Add 
tonal 950K models available, CL far details 
«Xi» TEXAS TravelMate PEE 
I 5100/5130/ | 
NSTRUMENTS 5 200 / 5 270 
| Extensa 56060 / 560007 


Pentium 90 — 10.4" Active ТЇЇ 268 $3309 
Pentium 90 10.4“ Active 8MB/1.2GB 3699* 
Pentium 120 10.4” Active 8MB/1.2G8 4649* 
i Pentium 120 11.3” Active 8MB/1.26B 5079* 
| *800 x 600 resolution &v4/96 | 


ШІ 75MHz Pentium w/PCI bus & 256KB cache cor Seeon  RAM/HD Prit 
Ш Built-in 4X CD-ROM drive -— - „a 
Ш Built-in 16-bit sound, microphone & speaker Pentium 75 104 Dual Sean ТТ ТЕСТІ 
м Тү рет touchpad pointer Pentium 75 10.4” Active 12708 3699 
Ш 10.4 Active Matrix à 10.4 Dual Scan 

Lh Built-in infrared for wireless communications 


(| More Brand Names, peripherals and software , International 508- ee 800 9 
_available. If you don't see it, CALL! esata a ot sql “29 -47 2 7 


€ Circle 136 on Inquiry Card. 


Extensa 560 Product differs — from photo Ў 


WE WILL TRY TO МАТСН ОК BEAT ANY ADVERTISED PRICE. CALL КОК LATEST PRICING?! 


WE ACCEPT РО'5 
FROM QUALIFIED FIRMS 


HOT BOX SPECIALS 


4x32-70 16MEG, 72 PIN-$489 


PIPELINE BURST CACHE MODULE 
256K-$79 — 512K-$189 


1x32-70 4MEG, 72 PIN-$124 


T400, 600 
8MEG-$439 16MEG-$879 32MEG-$1759 


THINKPAD 755, 750, 360, 355 
1.3 GIG HARD DRIVE-$1119 


CACHE MEMORY Ё CACHE MODULES 


1248 158 2098 25N8 
ке ы $50 10 550 256K (160 pin} "и" Cache Modale 
Емеш ME. 
ЫК р 11.00 39 1.00 512K (160 ріл) тшн Cache Module 
Pret - ten Шал 1% 
1604 P 700 600 256K (160 pin) n" Cache Module 
125608 - 20.00 24.00 : 
Individual D-RAM Chips 
MEMORY FOR IBM & APPLE 80287-XL 39.00 
и ин TE UE "RB И 39.00 
- $5 90 dm - 80387-20 DX 4400 
- 278 %8 м 5g 80387-0 (Does АЛ) 39.00 
- OM a. F 80487-5Х (Does All) 199.00 
- #58 $8 № Sos intel SX (Does Al) 69.00 
- 1900 1800 = - Intel SL Mobit 69.00 
- | B 5 mue 29.00 
= = 200 Intel 208% 29.00 
S "At Lowest price on Intel overdrive chips 


CYRIX DRY? 386 to 486 Upgrade 


Clock Doubler 


BONS 10085 
- = 00 9,00 8.00 
‘Ney x9 | chip - - 41,00 i 36.00 - 
we 4 9 (8 chip - - 41.0 28,00 24.00 
- - | 12. 0% 
ines x 5 (8 chip) - - 4 
72 PIN SIMMS (tisa), EDO DIMMS | (168 pin, 64 bit) 
GONS 7095 — BÜNS 1x64 BMa 269.00 
MP 8 О 800 n8 18е 499,00 
! mag x 254 то 1070 140 1800 4x64 32Meg 989.00 
4x38 160g $80 60000 si вм 64Meg 2038.00 
8x36 32 mg 1159.00 — 112900 110900 
D GEE E шш 
8 249.00 (Q0 23900 f Г 
ТҮ 00 ою 48000 IMMS (72 pin) 
ТЕКТЕ Т" чын т” 
2x32 8 mj EDO 5900 (900 - ж? T Md ous [is 
4x32 16mg EDO 589,00 589.00 = BD  ҮТТЕРТІТТІТІТТІТІГІТТЕГІ) 
8х3222т)00 1280 _ 128900 - АМЕ ав гневно ИВ ‚+8100 


Programs executed up to ЭХ faster • 00 object cr Era w/Intel 

83087-40МН2 - aT d 83D87-33MHz - 255Х Ver. - 49.00 

83$87-335Х ~ 65.0 C Week™ ian #1 over all math chips 
5 Уваг Warranty> "АН РЕА. Compatibla" 


MODEL AMT.UPGRADED | ASTPART/ PRICE 
асы " EEEM 
i^ van 10 ы ; 
16Meg 50807-08 489, 
22М% 500987-005 | 
Prammia LX Р/80, MX4/66d, 4/1007, P/60 8 Meg 500987. 320,00 
18 Медо 501340002 549,00 
32Maq  — 50093700 958.00 
64 Meg 1569-00 Call 
Premmia 4133, 41335, 4/504, 4/604 BMeg 501159002 338.00 
remmla SE 4/33, 4/664, Р/80 16 Meg 150-00 558.00 
remmia MTE 4/33, 4/66¢, Р/50 32 Meg 15 1149.00 
hattan G. V Series Server 84Meg 501159-005 298.00 
Power Pramium 3/23, 4/33, 4/338, 4/504, 4/660 8М% 500780-00$ 378.00 
Premium 486/25, 486/25Е 486/33, 406/236 
mium 288/33ТЕ, 486/25ТЕ, 406/33ТЕ 
Prem. И 30725. 396/33, 485/33, 488 5Х/20 
Bravo 488/25, 486/33 2MepKit — 500780-005 118.00 
Advantage 486/25, 486/23, 486/23Р, 486 5Х/20 
Premium 554/22 V 500780-001 338.00 
Premium d sT IBE STS, Pre Premi 3865X.20, 366/25 AMA 2007 020 183.00 
m. 3 гет. А 
Premmia GX CX PISO. PP E Kl mes 501555-001/501 378/699 


32Meg Кіуб4Мғв Kit EDISE Q0 VSQI кенен 
ES 95216) 500818-001 


AMBRA 


AST Cupid Board 


Ambra Pantlum-60 4/8/15 Meg 144/299/599 
Ambra NC 42551. 22416 Meg 109/159/319 
га № Series 4/8/12/18 Мес 179/319/549/619 
Ambra SN Berita 4116 Meg 179/639 
ra Sprinta 5100) 


89/359 
bra N-75; Н-100 48/5 16473195618 


MAGNAVOX 


288/3885Х-18, 3865-20, 4865Х-20 & 386-33 а! are 72PIN SIMM, 
1MEG - 59.00 


AMEG - 159.00 — BMEG ~ 319.00 18MEG - 549,00 


ZENITH MEMORY MODULES 


ODEL RMT. UPGRADED MFG. PART ? PRICE 
2386/3, 25, 20, 33Е 1Meg 2А3809МЕ | 
7386/33, 25, 20, 33E, 466/25Е 4Мед 2АЗВ00МК 148.00 


We also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 


NO SURCHARGE FOR MASTERCARD, Шал VISA GR DISCOVER. PURCHASE ORDERS ACCEPTED FROM FORTUNE 
ee LL ERE us lomia orders add үл Eee ae Ts. 


urs vere rr a SOA SORRY. С 


жаратылы Ec, purchase orders, wire 
| wore C COD {cashiers check I$ checks, p mus the ned tor, 
т о, #5 t RR а о, к-н 60» NO REFUNDS SHIPPING, 


SECURITY WILL P 
310-539-0019 CALL 
FAX: 310-539-5844 — “чоморн = TOLL FREE 


IBM PS/1; PS/2 MEMORY MODULES 


IBM PART НО. WORKS WITH MODEL НО. PRICE 
3075348 3120 3700 
305360 (2Meg 30-286, 25-286, 50 МТНЯ BD. 

6450375 (1Мер 0-041 

6450379 ме 80-111, 311-124, 321, ші, 1 


6451060 (4 60-421, A-61, 80-A31, 8 je ЦИЙ 
6450604 67196 (омад) 70-061, E61, 121, 502, БЕЗ Б 
5, УО, 12 


on 120 & КҮЛЕТІН 
821, 841, 355K, 3515, 406K. Vat Pr. 3257 


4057, 555%, 655Х, 55L5, 855 
E НЧ 


(51,288 
kc puce 


Ше З 
PIS? & Р/Б1/3868Х, Model-2121 cu, № 

ft, Consultant, Wow 9 

oint Parformance, PC Se 154.00 

129,00 

239.00 

Aptivà 310, 330, 350, 0, 510, 530, 0,71 0, 730 489,00 

i Aptiva 310, 330, 350, 510, 520. 710, M 872.00 

4 iu. Маше Point Partormance, PC Server 4/66 289.00 

Bu baira is Valua Point Partormance, PC Server 4/65 559,00 

iki HE: pau: Value Pan Performanta, PC т” 1239.00 

Le ГЛ 56, $7, 575Х,20, 95, P-75, 2 90.00 

Valua Polnt 77 4860Х2, 4869 
84601289267200 (4Meg} 575X, 90, 95, P-75, 57510, E Pula Р/51, 3865, 199.00 
Mod-2123, 2123, 2155, Val Pt 77, 486052, 4865X, SVRB5 

Value Po 7 48602, 4865X, SVR 85 

6450129/9267428 (BMtg 355X, 405Х 319.00 

6450131/9207202 (8Ме0 56, 57, 575Х, 90, 95, P-75, 57516 319.00 
Value Point 77 748000. 4865, SVR 85 

6451156/92G7208 (4Meg ecc) 486; 95ХР: 95А (install in pairs, 199.00 

6451159 {8Ме ye 0) 486; Жр, 95А {instali in рага, 399.00 

$267209/3263720 (1bMegece) 95% 718.00 


IBM NOTEBOOK 8 LAPTOP MEMORY 


9701415/0701420 (4Мер Le 750, С, 700, C, 720, C, 61575Х 175,00 
0761416761421 у Thinkpad 750, С, 700, С, 720, С, С.575Х 339.00 
5600095 (16Meg, 32М6)) Thinkpad 750, C 629/1268 
550009 іі Thinkpad 755, 280, 355, 340, 450 164 00 
6500095 Thinkpad 755, 360, 355, 340, 450 319.00 
та зік, 22Мқ)) Thinkpad 755, 360, 255, 340, 450 603/1220 
8189098 (4М) Thinkpad 500, 51005 (3.3 voll 15400 
8180098 ме 16Meg) M 800, ДЫ 3.3 voll 319/509 
79Ғ0899 (2Ме LX4Q, N33SX, PS No 103.00 
ТР ШЕ Қр N33SX, n е Tkpd 350, 3506, PS Note 425 164.00 
79F1001 (8Мер 0, N33SX, Р 319.00 
had one oo 710 Meg, 1369 non 750, EA Е 355 769/919/1119 
16Mtg Thinkpad 755 Dimm Modules 169/519 

hne 16 Meg wiAdap Thinkpad 755 226/578 
78 (8Ме Thinkpad 350, 350, PS Note 425 319.00 
600379 ИВМ lys % 350, 350%, PS Note 425 569.00 


9267759 (4Meg м 7016, CS, Buttertly 

2207201 вм Thinkpad 701, CS, Butterfly 319.00 
92672 нер Thinkpai 1700; C8, Butterfly 809.00 
ting A ony) Tg t 730T -. 199729629 
buste gi Me Топа 690 3 
мины Thinkpad 850 рг уз? 
4MeyBMeg/l6Magi32Mag РСЗ00 Pentium 179/233629/ 


COMPAQ MEMORY MODULES 


Deskpro 3885 VE шй I лара 79189 
Иң Sra Sg Bord 143/48 
Deskpro 388 28Е/20Е Пас Modica e incu 78/169 
ne res 119 Екей 148/248 
Deskpro 386/25, = ІМ LM xL] 797169 
Deskpro System Pro 386/33, 486/25, 486/50. ілін 89/2981 299 
Deskpro е, 431. 4/2515, 37331, 3/281 залын 89154319 
Deskpro "М" Series Encinas Вказ Ee 119 
Deskar 450, e и, 575, 580, 5120, 5133 а 159, 319, 618, 1149 
Daskoro ХЕ 43 0, 468 2 ішін 5954/19 
резкого XE 5 "y EIL 


3568 16/1276/2476/C8i) 
Deskpro Х1450, 466, Х1550, x566, XL575, 510021590 VETERE 17830870381 2384/2378 
Presario 433, (05520, 0.520. 001524, 005528, COTV520 ЧЕЛА ух «4387 
650, 005660, 005720, 006724, 005744, 005860 =" 
005920, COTV920, 924, О, 605954 


Presario 400 Serjes, 600 Series, 800 56 /0/15/32M 80 89/154/219/939/1189 

Presario 005774, 005972. (05982; conor 905874 (in pin) 41/1632 кш ЖЫЛ 
605992, 7152, 7170, 718 ка, 9548, 9904 

Prolinaa 4/258, 4713, 4/335, 4/50, 4/8 маме абл 

Prolinea MT 4/338, 4/50, 4/88, н URS, ‘46508, 4750, 4/68 alan 6/32 Meg МЫ are 

Proilnea 450, 465, 4100, 575, 590, 5120, 575, 690, 5120 4/B/15/32Mtg 184/318/648/1188 
875 mini, 5100 mini 5133 minl 

Prallant 1500 5/75, 5/00, 15008 5/75, 5100 (instal) in pairs) 4/8/16/22М20 154/318/619/1183 

Prosignia 309, 575, 590, 500 5/90, 500 5/120 — (instan In a e fitim 154/319/619/1189 

Prohant 1000 5/60, am s 5/50 16/32/64/128/2 816/1276/2476/47 SE/CMI 

Proliant 2000 486/50, 5/58, 2/64/126/250 B16/1276/2476/5756/CAll 


5/90, 20008 5/66, 5/90 18/3 
4000 486/50, 5/66, 5/80, 5/100, 2000 5/66, 5/90, 5/100 
4500 5/100, 45008 5/100 


COMPAQ LAPTOPS & NOTEBOOKS 


Еа 5000 ВМО 920/639/1248/2569 
1129865720 121125-002 209.00 
LTE ШТЕ/20, 25, 250 129789-002 00 
LTE LITE/20, 25,250 9769-00 439,00 
LTE LITE/20, 25, 250 129769-004 9,09 
LTE LITE 4250/430/25E/25L 142337-002 173.00 
LTE LITE 425C/33C/25E/25L. 142337-003 319.00 
TE LITE 4250/33 142337-004 619,00 
1/286 110237. 179.00 
SLT/386 118304-001 109.00 
517/398 118305-001 195.00 
Concerto, LTE Elite 4790-001 164,00 
144790-002 Ee 

Contura 320, 325 ы 


139499- 001 


BM 
Ме UM 


Contura 400, 410 м 
AMegMe — 


Contura 420, 430 
Contura 4/25, 4/250, 4/250Х 148520-001 
148521-001 
eJ 148531-001 
Aro 4/25, 4/33 190532-001 
190597-001 


~ MAXTOR 
BEOMB 7850 AV $100 


850М8 crs took $189 850М8 $196 
1.2018 CFS 1275A 259 1.2616 71260 АУ 259 1.2 GIG 279 
1.6 GIG 318 1666 — 5% 1.6 GIG 349 


MODEL 


MODE 

S-RAM Cards 1МЕВ 9 Ж ie И т 
БЫН телен um 1b Мите Combo, Sound/ SCSI 99 

prov Panasonic КХІ, rl. CDRom player “ 
14,400/14,400 Data/Fax Modem Mem 170 Mgt 1720 ery 
Readwriter Card (15А 5101) 14 49 Tha lll 260 M3 ard Drive E 
Lan pud A (10 Basa T) Type ill 340M 
Portable CD ROM (4x) cal rom Combo lx Waser (128,8 Adapter 548 


FLASH MEMORY 2 Ме0-9900 — 6Meg-229,00 —10Meg-349.00 — 16Me9-529.00 
CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 


All products brand new & guaranteed • We buy excess inventory 
_ Trademarks are registered with their respective companies. 


22895 Lockness Ау venue * Torrance, CA 90501 


PRICES МАУ. FLUCTUATE CALL FOR! LATEST | PRICING!! 
Circle 134 on Inquiry Card (RESELLERS: 135). 


ESTAB. "ес to change Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
1985 Without Notice Sat. 10:00 a.m. to 12:00 noon 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOR MC, 
VISA AE & DISCOVER 


BATTERIES 
ж ж CALL FOR NOTEBOOK AND LAPTOP BATTERIES ж ж 


| TOSHIBA LAPTOP MEMORY 


MODEL 5 AMT. MPGRADED MANU, PART # PRICE 
770005ХЕ/22006Х/715) n /AMey'SMeg PC-PA2DUQU | 69164318 
12100, 2105, 2150, das пиреро " ; 164319609/899 
144005Х, SXC 16400. 16500 PC-PAZ004U 189.00 
144006Х SXC 16400. 16600 0” MA 2005 37900 
144005Х SXC T6400, T6600 16Meg РО-РА20101) 689,00 
T4500, C, T4600, T4700, T1900, б, T1919, T1950 (1.3 )- dus : PO-PA2012U 189.00 
74500, C, T4800, 14700, T1900, C, 1110; 11950 9.3) ” PC-PA2013U 319.00 
T4500, C, 4600, T4700, T4900. C, 11940, T1950 (3.3 v) ме PC-PAZO14U 609.00 
74790, ism. 4890 (Hard hv) ЗАМ 3 Gi 7399697119 
1340007, T2400, T3800 Mogi Meg 16Meg PC-PA2Q19U — 179734019 
007 32м 1543 00 
T31005X 2Meg PC15-PAD30SU HM 
T31005X 4Meg PC15-PAB310U 189 00 
75200/18500 2Meg PCIG-PABSMU 4900 
Т5200/78500 ам PCTO-PAB313U 369.00 
1600, 610, CT BMeg/16Meg/32M»g 43879/1759 
T700 BMeg/ 6Meq/32Meg 579711592318 
140005, 400CDT BhtegEMeg/32Meg 430/870/1759 


__ NOTEBOOK, LAFTOR MEMORY 


аа L МАМИ. PART # г. 


a Ек ка. AGER PES Lite es ani 
dum асом, КЕЛ 


i a Tr: Ay г ОРЕ E 
UM Жәлел ns 3th т 
БҮР Dx HET E ien kl м. fire 
rn a а (Cad for other Globayst) ЦЕНЫ ЫШ " t 
Set ie La а, Ce Sores инн PEC 37651 ae 

т Да та ше 205040000 үз 

Аме НЕ) 21 | г 
тестш me ча ЕШ 
Бажа Ма || анаа 


5 


LE og 
ЫН! тінді. : 
өсімі. 


қалама 


286, 3865x 
Eu | нші 
ылы жетті: — 
cue dtr 
1 MBC-NHMEM2 
21 ЕТА Nr: M 
Xung 
Hes a $ 2584-0001 
Mr 995-1 
Т B. 
nh In т 
Тегі 
еі, MET Шы Dx Fine 
E M 4 
"M 
irri eir t Ан Ре = stria) НТ 
= Fer i TAO 
М Ыш: +} ak p mur Ew >4 
Tees Seca: Spee [М 
а аат вы Зет ZA-tBO-B6/2A-180-87 
me EX Шс Lae à 
F 
pnya p 
AMOUNT UPGRADED бб 5 1 2 335 4 585 1 Ц x 
Canon LBP 430 - - 8 =- - o 1B v - = = = 
Canon LBP - = - 8 - - 18 = - 39 виб 
ane poo - ~ 7 Ñ = - - u = ~ - 
Epson 6000, Action - - 112 = -M =- = + . > 
Epson Action Laser 1100, 160 - - 89 9 - -18 - - 38 59 - 
а Laser Il - - B - 8 - = 37 - e - = 
00, 4000, 4100, 4300 ~ - № = 208 ~ - 327 = Cal Call Call 
"1600, 5000, 6200 ~ - -19 - = 78 = - - - - 
ge - е e È - Ша 2 
HP 3, 3D, 3р 2P 2P+ - - - 8 - = 49 - = - - = 
НРА, 4SIMX - - - 98 - + 4 - -MW - - 
HP 4P, APLUS, 4MPm 1600, 16000M - - =- = = ~ - -2 - - 
HP 4L ~ - 89 - - - - - = - = > 
HP 251 - - № - - -18 - - - - 
НР 451 - - e 8 ~ = 18 - -28 - - 
HP 5L - ~ B 19 - - 299 - - 19 - ~ 
ICTU CT NENNEN IPSE - -@ 2 
n - - - BY - - - - - - 
HP 06950, 006, 5106050 - 9 - - - - -- - + 
HP Deske 12006, 1200C/P - - -4 - - 49 - -M - - 
HP Paintjet X - =~ ~ - - 28 - = 426 - 
IBM Laser 4019, 4018Е - 7-7 - = MH - = - e - - 
(BM Laser 4029, 4037 - - 7 № - - - - - 
IBM Laser 4039, 4079 - - = 8 - -H - -P ~ - 
ард - ~ 19 189 209 - - + - - = = 
Loxm poe rà L, LX, В, ВХ - - = = =~ -19 - - ?Ó 49% om 
Lexmark Va writer 300,600 - - 9 8 - -18 ~ - - = - 
Lexmark Winwriter 200, 400, 600 — - 9 8 - - 18 - - - = = 
NEC 90, 290 - - =- W - = = = = - e = 
НЕС 95, 97 - = ^ ME Se = ge e - > = > 
Oki 400 - - = 14 18 - 2 - - = a = 
Oki 400Е, 400EX, 410Е, 410EX - - Bd - - = = = „» > - 
Oxi 830, 840 - - -W - - = - = = . = 
Packard Bell PB 9500 - - -V - - 27 - - - - = 
Packard Bell 9815 - = -Y - - 29 e - - - - 
Panasonic 4420/44501 - - - 13 =- -W - - =- = = 
Panasonic 4410/4430 - - 5 198 - № - - - = = 
Panasonic 4450 - E M =~ = e > ~ a >= = 
Panasonic 4400/5400 - - 8 199 - -29 - = - - - 
Panasonic 4440, 5410 - - 9 19 - -W@W - = - = - 
Sharp 9400, 3460, 9600, 9700€ - = 818 - - 2 - - - = - 
Sharp 9500, Е, Н. 9700, - = ШШ = - - = ~ = = = 
ТІ Х1/7817/Р535 - = @ - - = 5 = = = = = 
TIMeroaser Pro E, Ромитро, Pro 600 — - = 8418 ~ ~ 229 - - 4% - - 
TI Microwriter = 09 I - - - = a » = 


Le CODES Bar Code Reader 
KJET SOLUTION for Dit 500% & Plus, 92 Fonts, 4. 3 1-30 p 
[m 4019, 4018E, FONT CARTRIDGE 209 Fonts, Tu td. 
—— 25 ) Comparable to Pacific Data's 25 CARTRIDGES IN O. 
res E t. with Epson Action Laser I and ай HP Printers}... 
Tuna CRI 109, 109 Scalable Forts to Any Point Size Н 
TURBOSCRIPT™ 109, 109 Scalable Fonts to Any Point Size НР2 
TAX & FINANCE FOR IBM go'e, 4018E, 4029 


TAX 
OKI 400, 860 41 fonts, 11 typestyle 


D, 3, 3D, 3P, ЭР. 29... {49.00 


PC DIAGNOSTICS THAT 
REALLY FINDS THE BUGS! 


The Troubleshooter™ is the 
most advanced PC diagnostic 

і software available that really 
finds the bugs. The Trouble- 
shooter bypasses 0/5 & tests all 


ester 


е directly for true accuracy. Works 
with Windows, Windows NT, 

— Windows 95, Novell, MS DOS, 
052, etc. — fully 0/5 independent. Loaded with all the 
tests you'll need to accurately isolate the source of PC 
or File Server failures. Priced far below all competitors. 
Call now for full list of latest features! 


#1 WINDOWS 
TROUBLESHOOTING TOOL! 


Skylight is the #1 rated Win- 
dows diagnostic (PC Magazine) 
that tunes, optimizes & trouble- 
shoots Windows for maximum 
speed and performance. Edits 
all ІМІ files safely. Graphically 
displays how Windows is using 
memory, system resources, 

; == system metrics, 6.0.1. Е 
heap usage plus much more with hundreds | 
of reports! A must for all Windows users! 
Call now for full list of features! 


BUILD YOUR NEXT ся 
NETWORK...FAST! in 


LANDesigner™ is the first 
network design software that 
makes creating and installing a 
network easy, fast and inexpen- 
sive! Exposes protocol viola- 
tions. Issues warnings where 
designs lead to spec violations, 

| sea installation problems or outstrip 
Ы site power and cooling. Provides 
reports for bill of materials, installation sequence, instal- 
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 


win "ud rset we 


ІШІ 


Ah we petik : Ұл — =. 
СЕЕ т чатр + я 
at 


№ The first interactive Computer 
Based Training (CBT) program 
to fully prepare you for Novell's 
CNE exams. Fast, effective and 
convenient training for anyone 
wishing to become a Certified 
NetWare Engineer. Study at 


Tm" and practice everything you'll 
need for full NetWare certification. Call today! 


BECOME A CNE...FAST! 


home or work at your own pace. 
‚ Our CNE СВТ allows you to learn 


GET DATA BACK 
FROM CRASHED DRIVES! 
PRESQUE. RESCUE Data Recovery Soft- 


ware™ js the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can't read 
them! RESCUE recovers data 
other recovery programs 
cannot. RESCUE automatically 
recovers DOS & Windows files 
including data from compres- 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu- 
able data. Call now! Don’t wait until your data is lost! 


FIX OR INSTALL ANY 
HARD DRIVE...FAST! 


“шшш | DrivePro'" provides fast, pre- 
Айлуерго | cise installation and mainten- 
| ance for any hard drive. Over- 


ride BIOS limitations for user- 
definable drive types. DOS 
format any size hard drive in 
under 30 seconds. IDE drives 


— 0 ——— —— 


Allows use of IDE drives with 
MFM/RLL or ESDI drives in the same system. Retrieves 
manufacturers’ recommended specs from the drive 

itself, plus much more! Call now for full list of features! 


VITAL HARDWARE SPECS 
AT YOUR FINGERTIPS! ұя 


The Micro House Technical sxc. 
Library™ on CD-ROM is com- 
piled from over 50,000 pages of 
technical hardware manuals! Con- 
tains complete configurations, 
specifications, diagrams, settings, 
component locations and other 
vital hardware technical informa- 
tion all at your | 
fingertips on CD-ROM. Includes main boards, | di: 
network interface cards, hard drives, control- 
ler and 1/0 cards. A must for any service 
department. Call today for specia! pricing! 


MICRO HOUSE 
EEX A LIER 


Top 100| Best 
cD Кеки of "94 


installed in less than 60 seconds. 


RESOLVE ANY IRQ OR 
UMA СЛИ... 


=) The Discovery Card™ is the 
first tool to accurately resolve 
any IRQ or DMA conflict in 
less than 5 minutes. 18 L.E.D. 
lights (11 for all interrupts and 
ЕЕ | / for all DMA) immediately 
ЕЙ | report actual usage thus 
| saving time when configuring, 
~~= | upgrading or debugging PC's. 
Software alone cannot detect DMA usage and is often 
wrong ЧАШ, IRQ paxa Call now, save 
time and end the rustration 
the most valuable tool | МИА NS "o 


i + d^ antia Lis !! 
niin ‚| || ) 
if voui aiagnostic KH. 


‘a eee e 


The Alert Card™ is the only 
add-on card that monitors and 
diagnoses power and temper- 
ature changes in a PC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whenever a system's power or 
Sa | temperature goes out of a safe 

= operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. A must for every file server to pinpoint problems 
before they occur. Call now for complete specs! 


DEBUG ANY 
À PC...FAST! 


Don't throw away expensive 
motherboards, use PocketPost™ 
to debug dead PC's. Feature 
packed diagnostic add-on card 
displays BIOS POST codes and 
tests 9 critical bus & clock 
àa i signals. 300+ page manual has 
ы а all the BIOS manufacturer 
codes you need to isolate the 
source of failures. Includes detachable logic probe for 
optional component level LO = А L start 
saving money! “Pinpoint any PC failure. An amazing 


= " == * » ер 
5) stam,” Dvo raK, РЕ Magazini 


т антын 


Free Technical Support e Next Day Shipping е Performance — 


ew 
[Fe] 


хя (8 US v ВС 1 | 
ЕЯ 
ЕЯ 5 


ү. E qa 


ж. 


4933 2 


International: (813) 539-7283 * Fax: (813) 531-0200 


AliMicro,Inc. • 18820 U.S. Hwy. 19 М, #215, Clearwater, FL 34624 
AllMicro Italy: 39-2-891-0832 » AllMicro South Africa: 27-11-823-5121 *AllMicro Germany: 49-89-272-5802 


© 1995 AllMicro,Inc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesigner, The Alert Card and AllMicro СМЕ Self-Study 
Course are trademarks of AllMicro,Inc. All Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. BM 


Circle 133 on Inquiry Card. 


Vista-S12 


High-speed, 
high-res color 
scanning 

in one easy step! 


Ф 600 x 1200 dpi optical resolution, 9600 dpi interpolated | | А 
@ 33-bit equivalent color, 24-bit data capture Е 
scanning Ф ГЕ? version includes: Adobe Photoshop LE, 


NASDAQ 


"4 
^ 7 
М Ve 4 ғ 
x k F — % ы 
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ч ие d 3 
В 
Д 


€ Single-pass 


BUY WITH CONFIDENCE 
CDW* IS A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL COWC 
D & B rated 5A1 


Duns 10-762-7952 pon 


| Г ПЕ P 
; Г 1 ! | AMERICAN POWER CONVERSION 
ә S S 
Ty Back-UPS 
ГА №; Pro Plug 
m. and Play 


No _No surcharge for 2 es 


a n 6- mcus 
T5 


MEI 


mee e mat ет ire d йке езе AOE 
package shipment. For your protecton we ship only fo your verted billing address. Nor-<delectye 
fetum Subject io restocling jee. Allow 10 business days for shipping 
Sofware, chips and other electronic components але 

change. ™ - Trademarks of af companies lisied in this ad. Not 


| Р des 


р alni Tha ont чит те 


Т = first po 


f 
signed for 


Ф Automatic Voltage Regulation for brownout and ° 
overvoltage correction € Full-time surge and noise 55% 


HOURS 
Sales 7:00 -9:00 CST Mon-Fri. 


wer protection product 


* Windows 95 


Designed for 


Wordlinx OCR and more! € Pro2 version includes: ® suppression € Modem/10Base.T surge suppression : 
Adobe Photoshop (full version), Wordlinx OCR and more! * User-replaceable, hot-swappable batteries Microsoft 
> Maximum document size: 8.5” x 11,7" Ф Also supports Windows, Windows NT, and OS/2 . Windows$95 
бл nS n | ' Ф 2-year warranty 
ul A "АҒ | 
иво. | 4t 
Vista-512 1.Е2.................. ыў Оф. ШЧ cow esos or eoe 280PNP, 280VA output ......................... $144.42 cow 56624 
счса on © 038. 6° 
а e 54 | 8 А 420PNP, 420VA output ..................$29 7 CDW 56625 
” Cos ICE. U | 67 wu Jl 65057 : 
ate " 650PNP, 650VA output ........................ $ $295 9 7 cow 56626 
С И у ҒАТ! 
HARDWARE, 5 OFTWARE & БЕМІРНЕ RALS AT зс PRICES 
SOFTWARE . | NETWORKING PRODUCTS ! NETWORKING PRODUCTS В MULTIMEDIA ANDCD © 
Arcada Backup for Windows 95 ......................... 58.17 Minolta Мы video still capture ....................1 188,84 
Caere OmniPage Pro V6.0 WIN upg............ 11158 E қомы "WE a сет, — NEC 6Хө GO eem 515.86 
Connectix RAM Doubler for УЛМ........................ 88,80 5 User CD... —— = SynOptics System 800M 10BT 8-port hub ......528.08 МЕС АХс, 4X, 7 disc changer... oe 339.45 
Corel Gallery 2 WIN CD .............. ЖЕТТІ «108,10 b. ear со... em енин 400.38 SMC" rin биб, 45,4 ap Cry, er E t i к 
ser 2204.38 oneer ise changear............. 304.90 
a von ae "pe L —— = P^ Netware V4.1 upgrade ` | Plextor 6X іпетіі....................... "—! 386.23 
ore to V6 95 upg CD........ 25,62 BU d 8 a: наон 168.86 EtherEZ 1OBT ,.. ante | Sony PRD-150 portable PCMCIA Discman@®...349,52 
CorelDRAW V6.0 WINDS СО...................... 429.26 10 Usor to 1 0 User Со. кантына na cs COAX -nss ——— 4M | pony “x iniemal WIDE interface dictante лы 106.30 
ser to ser Р зачала ДІ 101. оп nternal w; |-2 еше. i" IT ITDLITI 289.80 
жекте. nico loi ОВ а пын 25 User to 25 User CD... 105.63 EtherPower 10/100BT РСЇ,...„..................148,50 Toshiba 3701B SCSI 67X internal 349.08 
Detrina WinFAX PRO V4.0 ҰМІМ................. 77.38 Netware V3.12 EtherPowar 10BT PCI ...................................... 125.98 Turtle Beach Тгоре?.......................................... 195.67 
Dalrina WinFAX PRO V7.0 WINSS.................... 17.58 и. Иль er 553.38 dr hy ae d e PEL еее 149.97 Turtle Beach 788-3001 4X 3-speed................ 179.08 
Бапа WinFAX PRO V7.0 WIN95 СО............... 75.51 ТО б.ни 1408.59 Tortie 2-44 e hy —Y | INPUT DEVICES 
Lotus 1-2-3 V5.0 ҮЛМ....................................... 289.88 25 (мег3.57..............л.ләллə.. пионы 2204.56 TigerHub ТР12 12 port + AUI.......................344.B8 ыш” — 
Lotus 1-2-3 V5.0 WIN ирдгасів.................. 03.62 1 3608 Ethernet 8 port hub 10BT 298.85 
"9 = Microsoft packorrice 3512 Ethernet 12+2 port hub 108T.................. 548.55 ALPS 
Lotus ссМай Mobile V2.2 WIN......................... 128.18 PC600WS ARCNET coax 419.03 
Lotus Organizer V2.1 УЙМ...................л г. 89.16 РЕЧТИ NT Server, CD... ке: = 818.28 TokenCard Elite 16/4 94.27 Dm ._ 85 keyboard... —~ 
Latus Organizer V2.1 WIN vers иру................... 40.87 Sineclenlcenss е | 00000140 ж = 
McAfee VirusScan V2.2 WIN... м 46,1% client license pack... Sarri NSN: CFCS 493.85 ж 
| MICROSOFT SGL SERVER Luise шшш EPSON 
Microcom Carbon Copy V3.0 WINGS . Е ИНИТ $4.21 SQL Server, CD... YS АИР РР PhotoPC digital сатега................................... 499.00 
Microhelp Uninstaller V3.0 WIN..........................33.88 SQL Server upgrade, CD... Se, 451,03 TC8245 АНСМЕТ соах..................................... 119.93 ActionScanning System И................................. 419.04 
Microsoft Access V2.0 WIN C-— жн 291.98 Single client |^... a Xu inu C5055 Ethemet B port hub 10BT ee es ee: 538.28 ES-1000C — M ——— — 135.16 
Microsoft Access V2.0 WIN dev kil............... 202.88 ви ris SVSTENS МОТ SERVER ын TERMINALS 7 PACKARD 
Microsoft Access V2.0 WIN иро....................... 113.02 SMS Server, CD ....... e 575.00 Link МС5 amber/greer/white............................ 278. Scandet 45 ЕТТІ 
Microsoft Access WINBS ире........................... $1.14 SMS Server upgrade, CD... s 873.88 Wyse 55 amber/greer/white ... ^C ir T. sii tm d 
MS Encarta Encyclopedia 1996 WIN CD.......... 45,69 "gie chen ООН SNA SERVER ыды i aa Fee chy elaine! | ScanJat 4C document feeder ..................... -— 1.56 
Microsoft Excel VS.O МИМ... 291.39 SNA Server, CD... B24 , 3 m я 
Microsoft Excel V5.0 WIN comp upg.........., sone 19.88 at АНЫ conse.. e pe To Ге: 
Microsoft MS-DOS 8.22 ир... М Sen ово раса. un кесе il NN 
FT MAIL SERVER PE310BC pocket Ethemet соах....................... 517.96 ШИИ 
Microsoft Office Pro V4.3 WIN.......................... 520.87 Май Server, СО......... —————— БТР PE310BT Socket Ethernet 10BT....................... 277.81 рее Sa o кессон наардаан най 
MS Office Pro V4.3 WIN CD w/Bookshell ........841.11 Май Server upgrade, CD И 291.39 PT318CTP pocket Token Ring IH ..................... 475.03 | TrackMan Мабі........................ - 
Microsoft Office Pro V4.3 WIN license ............. 449.70 В chani lleensa paek..... ucro nena 238.11 C TABE fe REMOVABLE N EDIA D осты тамал мат ads pointer....... 
Microsoft Office Pro V4.3 WIN иру................... 547.62 3Com’ Se MICROTEK 
Microsoft Office Pro w/Bksheif WINSS СО ......849.50 EP ИА COLORADO РИНО салы | 
MS Ofíice Pro w/Bkshelf WINSS upg CO.......309.00 | 365008 Etherink I cose {BT Я ік. Vista-S12 РОРНОЗ adobe Photoshop Moda 
Microsoft Office Std WINGS upg ....................... 221.00 3С5098 Etherlink i 10Вт RAT ig 2. 422.98 Jumbo 950 intemal ————— 119.83 
therlin ЖЫЛЫ. ай 109.58 и КЕНШ... eee 228.18 е 
mm Ора ИИИНИН... rip 35098 Etherlink І 1087 + AUI Spk..........- 44841 | Trakker 350MB parallel port wiape.......... 178.67 V visiones 
Microsoft Office V4.2 WIN ................................@41.07 3C5098 Etherlink Ill combo ............................. 125.88 Т1000Е BOOMB paralla! port.........................—.-- 218.57 PaperPort VX 166.00 
Microsoft Office V4.2 WIN їїсөпзө.................... 374.89 осма E " айа E ien 519.87 T1000 800MB Travan мЛаре............................ o ЖА К dnm азана... — 
therlin poo qe 126.10 ағ ж ae oc ae ote 
— (hide mdi -— 3С5098 Etherlink lll PCI combo...............— 169.10 СОг MONITOR: 
Microsoft Plus! WINDS ......................................@ @ 3C595 Fast Etherlink PCI 10/1008 ................ 169.2 » Mag Innovision DX1595 PnP 15" 
Microsoft Plus! WINS СО..................................@8.98 3C16170 Linkbuilder ТР/12 port.................... A94 Tape-Slor БИКЕ Тигр EMIT и Mag Innovision MXP17F , 
Microsoft Project V4.0 ҮЛМ............................... 410.20 3616670 Linkbuilder FMSII 12 pr... 838.54 Tape*Stor 850MB intemal 0.87 Mag Innovision DX1795 PnP 17" 
Microsoft Project WIN85 ирр............................ 111.04 = Tape'Stor 850MB рагайв!.............................. $65.25 Mag Innovision МХ21Р................................... B, 
Microsoft Publiaher CD Deluxe WINSS ............ 86.24 Artisoft Tape*Stor 3200MB Intemal......................... 282.47 Magnavox СМ2089 147.28.................... 234, 
Microsoft Publisher V2.0 WIN un NodeRunner/S! 2000А........................................ 87.13 Magnavox СМ2099 14” .28 МІ........................ 4 
ION кан F NodeRunner/SI BOOT ens 11460 iomega | Magnavox CM2015 15* .28 1024 
Microsoft WIn/Wrkgroups У3,11..)................. 131.18 NodeRunner Pro combo... 419,48 Zip dri Magnavox СМ1215 15" ,28 1280..................... 388.82 
Microsoft Win/Wrkgroups V3.11 add-on.............44, T1 T-Runner 8-port II TOBT.... 157.80 ЖБ drve ir BUD Een BU Magnavox СМ4018 17" .28......................... 852.84 
Microsoft Win/Wrkgroups V3. 11 resource Kit.....20.48 F-Runner It 16-port 1087... 319404 | Zidiks 100MB, айк сең 49.00 ver ufi caida M 
Microsoft Windows 85 ,............ .. 170.95 LANIaslic V6.0 5 user... € A Ошо SED Shiner = cr үз МЕС WITS IP nnn 709.04 
Microsoft Windows 95 ирд .....................4. 6 LANtastic V6.0 Starter Кі, COAX 229.15 PAS uw cae Travan tape Cova мап). ЖШ МЕС ХЕ15 15° 
Microsoft Windows 95 upg СО 1895 LANtastic V6.0 add-on kit, соах.......................фу 117.86 По Easy 800MB Travan tape drive internal... 149.00 NEC XE17 17° 
к нь - LANtastic V6.0 add-on КИ, 10BT ..................... 117.86 MICROSOLUTIONS МЕС ХЕ21 21: 
Microsoft Windows V3.11 ...........................2.2.. 89.58 Also, NEW from Artisoft- LANIastic for Backpack 3.5* 1.44MB floppy parallel .............. 148.52 МЕС XP17 17" 
Microsoft Windows V3.1t Ісәпяв....................... ти Windows” 95, сай CDW today for details Backpack 80070 800MB В Travan parallel ......... 187.28 NEC XP21 21° 
Microsoft Word V6.0 WIN ................................. 191,15 Samsung 15GLI 15*.......................................... 489.00 
Microsoft Word V6.0 WIN ирд........................-. 1,40 == ia! SyQuest" Samsung 17@Ш 17° ssns 749.00 
Microsoft Works V3.0 УММ... 45.18 Verri eoe i қ dem id ER. 
Norton Lambert Close-Up УБ.0........................ 4 Intelligent AutoSwitch, 2 comp to 1 printer... 798. 26.80 194,4 " 
—= р V6. 116 м Intelligent AutoSwilch, 4 comp to 1 printer 38.88 eec 220,00 Sony 15SX 15 "m —X—— 
Noveli PerfectOffica Std V3.0 WIN vers upg....182.41 SNAP starter kit-2 computers, 1 printer етае 119.10 | EELS 13240 саппдде..................................... 21.49 Зопу ТЇ Ye сс caen i 
Novell Quattro Pro V6.0 WIN upgrade ............... 41.80 SNAP add-on 1гапвтиїїетг.................................... 48.50 | 239.03 Sony 17SFII 17* РаР....................................... 877.30 
Novell WordPerfact VB.1 МИМ... 186.0 | . О жеу егер: ннен i 
Novell WordPerfect V6.1 WIN comp upg 114.68 e ШШШ | ViewSonic 1768 AT eae 
Novell WordPerfect V6.1 WIN vers upg ............. 49.41 Token Ring Auto Ada Discovery CD 4x "- ive tabs — $14.42 ViewSonic 21Р8 217............................... 1699.27 
ProCD Select Phone 1996 WIN/MAC CD........... 94.59 ІВМ Token Ring МА Biaster.GD 4x kit. ieri 121.24 1 Vi D EO BOARD: — 
Quarterdeck OEMM V8.0 WIN95S/WING.]1 .......... 62.78 Sound Blaster Value CD 4x kit .. 81.72 DEO BOARDS 
Symantec ACT V2.0 WIN .. 172.35 Sound Blaster 16 value pum (0Е 89,85 ATI Graphics Xpression ISA 2MB...... 
iae t ccce E з Sound Blaster 16 SCSI-2... 67.80 ATI Graphics Xpression ISA 1MB..... 
Symantec Norton Anti Virus va. 0 DOSMWIN .. 81,85 in Sound Blaster AWE32 PnP .. 225.41 АТ! Graphics Xpression VLB 2MB..... 36 
Symantec Norton AntiVirus УЧЇМӨБ..................... 72,87 ® ——— ыш an eade t= ip PGLSMB. инэ 188,58 
39 45 "жин я жй raphics Pro Turbo PCI 2МВ..................... $19, 
Symantec Norton AntiVirus WIN95 Upg............02.48 ЕіһегЕхргевв PRO/100Mbps PCI..................... 219.19 ADS VGA to TV Elite өх!їётїа!.......................... B3 АТ! сма Pro Turbo PCI AMB Tn 449,68 
Symantec Norton Utilities V8.0 DOS/WIN........118.28 EtherExpress PRO/100Mbps EISA .................. 248.52 Advent PP570 speakers 35W... 5.87 Diamond SpeedStar Pro ISA 1MB 5,89 
AE EtherExprass PRO/10 Fish 10BT ..................108.01 d vH peedstar Pro ISA 1МВ..................... 85,89 
Symantec Norton Utilities WINGS: ...................118.90 EtherExpress PRO/10 Fish 10BT 55... 419.98 MM EUR spkrs/subwooler 8. Diamond SpeedStar 64 ISA 2МВ..................... 199.00 
Symantec Norton Utilities WINS95 Upg ................ 58.55 EtherExprass PRO/10 Fish combo................... 118.07 ay оғы А ry here de i * Diamond SpeedStar 64 ISA 1МВ..................... 153.55 
Symantec pcANYWHERE V2.0 WIN................ 119.98 EtharExpress PRO/10 Fish combo 5pk............ 472.00 Diamond Multimedia Kit ULTRA 8X CD ` 1847 Diamond Edge 2120XL, 1MB DRAM ............... 267.67 
Gunter N ABE 4 EtherExpress 16 108Т...................................... 103.04 Diamond Multimedia Kit 44 i 738 Diamond Edge 2200XL, 2MB DRAM ............... 328.11 
ymantec pcANYWHERE V5.0 DOS............... 21.20 EtherExpress 16 10B T Бр 485.47 SIE enna ee Diamond Edge 3240XL, 2MB VRAM 
Symantec pcANYWHERE32 WINSS/NT .......... 152,85 ElherExpress 16 combo ................................... 122.33 Jensen IPSAS агава ТОМ 7789.93 Intel Smart Video Recorder Рго........................ 328.99 
Symantec pcANYWHERE32 WIN95/NT upg .....83.38 TokenExpress PRO ISA LAN adapter .............. 249.84 Microsolutions 4X CD parallel...........................554.88 Matrox Millennium РС! 2MB МУААМ..............1 318.59 
NetportExpress EL Ethemet ............................. 318.80 Microsolutions 4X CD parallel w/sound............458.08 Matrox Millennium PCI 4MB WRAM................. 459.68 


9:00-5:00 CST Sat 


Tech Support for Customers T 
8:00-7:00 CST Mon-Fri. GIC Udy 
9:00-5:00 CST Sat. 


CDW computer Centers, Inc. * 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 


AST 3 


| Ascentia 


lomega Ditto АА ч : 

Eas 800 = ore) (> J series 
У = y ь 9 | Я) | | | а Pros да| т ess sive ге a татары 
UT JOne-step backup es § § Gola tures and advanced 
@ Maximum capacity: 800МВ using data compression ess umm "AL! na : ergo onomics 
with Travan tape i Average backup time: 9.5MB per ш, в | өй ае ) v 75MHz (410 series) or 100MHz (430 series) Intel 
minute maximum Ф Universal tape compatibility, 1 | EC „М. tm p Pentium’ processor $’ 8MB RAM std., 40МВ max. 
accepts Travan TR-1, QIC-Wide and standard QIC tapes | wF > ы» © v 500MB (210 series) or 800MB (430 series) removable 


€ Compatible with Windows 95, Windows, DOS and Ë 
OS/2 operating systems € Parallel port or internal con- 
figuration € 2-year warranty 


hard drive € 10,4" SVGA dual-scan (CSS10) ог TFT 
active matrix (CTS10) color display v^ Integrated 


® 
С DW 14.4K bps data and fax modem ø Integrated ESS 16- 


— bit Sound Blaster’ compatible audio and built-in speak- 


pentium 


Internal /.............5149.00 cow 58444 ers V 5.8 lbs и 3-year limited warranty 
ae $149.00 cow 58445 ERVI ў U Ascentia J10 С5810......................592745.68 CDW 64481 


*CD алдың; а! $60 includes 30 days unlimited Net surfing 
u/Netscape Navigator", Official Guide to Netscape 
Navigator" 2.0, Windows 95 Tutorial for V3.1 upgraders and 


Macintosh System 7.5 Tutorial. Offer valid through 5/31/96. 


COMPUTERS cum | COMPUTERS | RINTERS — _MODEMS & COMMUNICATIONS | 
=== = 
грэ HEWLETT 200 
то SHIBA 1 — * 29 i T PACKARD V.34 28.8 FaxModem „ZOOM O— б 142.89 
100CS 5/75 ВМВ 500MB pas color ............ 2049.74 iinet DeskJat 340 ропаһію................. 295.74 V.34 28.8 FaxModem extemnal................. 185. 
T2130CS DX4/75 500MB pas color................ 1579.71 701С5 DX4/75 540MB pas color... ~- R289. 00 pU ee 235.00 14.4 V.32bis Voice Speakerphone intemal 111. 
T2130CT DX4/75 500MB act со!ог.................2141,21 701С 0Х4/75 540MB act color... 2849.00 DeskJet 680C .. PEE ГҮ V.34 28.8 Voice speakerphone internal............ 185. 
Portege 610СТ 5/90 720MB act color ........... 5888.98 760C 5/90 8МВ 720MB 10.4 aci color Selecta... 5349.00 OfficeJet inkjet texicopieriprinte ү mm, M 588,88 ———— 
410C5 5/90 8MB 772MB pas color ................9289,93 780С 5/90 ВМВ 720MB 12.1 act color Selecta...8049.00 | в = | BATTERY BACKUP ANC 
410CDT 5/90 8MB 772MB act clr СО...........4459.87 von rv FA a а b ғ color Selecta 8599.00 | НАН D DRIVES & CONTROLLERS | [к al sem ue 
Tecra 700CS 5/120 ВМВ 1.2GB pas color......4538.74 4 act color ...9548. 
Tecra 700CT 5/120 16MB 1.2GB act clr.........5968.34 | 760С 5/120 8MB 720MB 12.1 act color WINSS..6699.00 ` — 
m е 7606 5/120 8MB 168 12.1 act color Selecta.....5999.00 | Maxtor ep ey a иш үсә аьа Е 
AST | 760С 5/120 8MB 168 12.1 act color WINSS.....5999.00 | 540MB EIDE ...... 184.88 1.2608 IDE........... 282.88 Back UPS Pro 850 РІ d And Pl жалы owe 
760CD 5/90 8MB 1.268 12.1 асі color Selecta 7449.00 | 850MB Fasl-ATA..222.31 — 1.6GB Fast-ATA....291.06 ack ro 650 Plug and Р!ау.................... 95.27 
Ascentia portables 760CD 5/90 BMB 1.2GB 12.1 act color WIN95 ..1449.00 | SmartUPS 700..................1...Д....1....4 
Ascentia J10 5/75 8MB BOOMB dual ѕсап......2745.68 760CD 5/120 ВМВ 1.2GB 12.1 act color Selecta8$99.00 | MICROPOLIS SmanUPS 1000 wid 
Ascentia J30 5/100 ВМВ 800МВ dual scan....2846.71 760CD 5/120 8МВ 1.2GB 12.1 act color WINGS 8898.00 | SmartUPS 1400 
Ascentia J30 5/100 8MB 800MB act color......3128.48 Call for pricing on the latest 4221 2GB SCSI-2 ...... 41.00 SurgeArrest Метеогі ....................22......... $5.25 
Ascentia 950N 5/75 8MB BOOMB act color.....2044.48 ThinkPad models 7601 & 76010 3243 4368 5С5-2.................................... 1005.15 SurgeArrest Рго:...................... ӛ“- м... 29.45 
500071 
рте С БМО ОВ рома сми АЛЫМ rro UR  CONNE TRIPPLITE 
Ascentia 950N 5/120 ВМВ BOOMB act соіог...5969,84 A +7 a ——— ———— $4.97 
The A lia 950N series also features modais PC300 5/100 16MB 850MB 3 bays ............... 2254.00 540MB EIDE ...........184.&886 1.08 Fast SCSI-2 ....261.31 BC PEHS 420 179.14 
*2GB hard d аа Tor a Sa m m PC300 5/1331 6MB 635MB 3 bays | e 2112.00 635MB ЮЕ... 144,25 2.14GB Fast SCSI-2645, 17 ac PRO 550 ——— ———— 465.16 
ра eR vr Mr MEN PC300 5/133 16MB 1.2GB 3 bays ................ 2944.00 850MB Fast-ATA.....204.75 4.29СВ Fast SCSI-2093.53 г”. «емен E 
color displays, ca y l'or derat BC300 20166 ioe | Зав 3 bays o 8089.00 во Берон ————————————Á AD 
Advantage! Adventure m 5 ДБ еги» 00 1 | | | РУ, | ВЕСРНО6Ө275.................................“......ə..өле 
621-5/75 8MB BOMB 1 14.4K bps 4XCD — ae PC300 5/100 18MB 850MB 5 bays ............... 2312.00 | Уу Seagate TRIPPLITE SMART UPS SERIES 
1245/00 1999. 1.22 14 АҚ бак РС300 3/133 16MB 635MB 5 bays ............292900 | S45MB FastATA.....178.86 2.1408 Fast SCSI2 £08.88 SMART 875 1АМ......................................... 313.68 
626-5/133 16MB 1.208 14.4K bps 6XCD .......... PC300 5/133 16MB 1.2GB 5 bays ................ 3003.00 |  850MB Fast ATA-2...199.88 2.1408 FAV SCSI-2..855.44 SMART 850 LAN 3824 
628-5/150 16MB 1.6GB 14.4К bps 3disc6XCD .. | PC300 5/166 16MB 1.2GB 5 bays ................534 7.00 1GB Fast SCSI2....985.98 — 4.29GB Fast SCSI-21084.20 tan B50 ЈАН... Шын a Б 
622-5/100 16MB 1.2GB 28.8K bps 6XCD ........ РС700 Series desktops 1GB Fast-ATAZ.........231.6? 9GB Fast SCSI-2.....2268.82 so... =<... a 43 
824-5/133 18МВ 1.6GB 28.8K bps BdiscBXCD PC700 5/100 16MB 1GB 5 bays Selecta....... 9829.00 dopar o ONI TEER LDAP I UIS IIT IL 1 
626-5/150 TEMG 2. 1GB 28.8 bps SdiscBXCD 1809.0 РС700 5/133 16MB 1GB 5 bays Selecta .......3347.00 WESTERN DIGITAL Eres 
828-5/168 16MB 2.1GB 28.8K bps 3disc6XCD ..2778.51 Ain ады ВЕНЫ і CMCIA CARDS 
mIIMI! , “ ‚Вы 
COMPAQ | INSTROMENTS Caviar 853M6 EIDE 189.98 Caviar 1,6268 EIDE299.40 ol Бн ела ———,€ 1 
| Extensa 450 DX4/75 340MB dual coior..........1456.25 aviar 1 237. о п тЬо............ь......444.21 
COMPAQ PORTABLES " Extensa 450T DX4/75 340MB асі color ........1938.12 CONTROLLERS Adaptec АРА1480 $С$5!-2................................ 171.42 
Contura 420C 4/75 BMB 420MB dual scan....2118.87 Extensa 550 5/75 524MB dual color.......... .1948.00 Acculogic SIDE-3« w/on-board BIOS ................. 43.90 Hayes Е2Јаск 14.4 Wax ............. esses 159.52 
Contura 420СХ 4/75 ВМВ 420MB actcolor..2588.28 ^ | Extensa 550CD 5/75 524MB dual сіг CD .......2885.30 Acculogic SIDE-4+ wipar, 2ser, дате ..............35.08 Heyes EZJack V.34 ууЛах................................. 219.00 
Contura 430С 4/100 ВМВ 720MB dual scan..2408.00 | Extensa 550CDT 5/75 524MB act cir СО.......3442.65 Acculogic SIDE-4VL EIDE, 16550 serial ............ 88.76 IBM Token Ring 16/4 ................2....2.... 342.81 
Contura 430CX 4/100 ВМВ 720MB act color 2979,40 Extensa 560CD 5/75 810MB dual сіг CD .......2755.84 Adaptec 1542CP SCSI Master Kil............... 259.73 Linksys Ethernet combo ................................... 159.87 
LTE Eip Са ӘЛЕК реВ ӘЛИ А AT Extensa 560CDT 5.75 1.2GB act cir СО.......3 Adaptec AVA1505 SCSI-2 CD ки...................... $4.95 Megahertz XJack 14.4 dala/fax.......— ——— 99.48 
COMPAQ DESKTOPS ТМ5000 5/75 524MB dual color... Adaptec 2042 VULG SOS? apinn 249.83 Megahenz XJack Gold 14.4 data/fax .............. 197,58 
ProLinea Series Desktops ТМ5000 5/75 810MB act color... Adaptec PCI Ultra Wide SCSI КИ..................... 289.80 riz V.34 date/fax w/ Хас... $12.34 
Р Megahertz V.34 ; 
ProLinea 5756 5/75 ВМВ 630МВ.................... 1394.80 _TM5100 5/90 1.268 ас! color..... — Promise 2300+ EIDE МІВ................................. 59.87 Megahertz 10BT Enet adapter w/XJack......... 143.4 
ProLinea 575e 5/75 8MB 1.06GB semen 1506. 88 NTERS. ы ODE! MS 8 r e ү "TT T! AUN СА: YT 401 NS | Megahertz сөй-геаду 28.8/Enet w/XJack ......... 458. BE 
£F ie sue T е EE p— er ТА E Motorola Lifestyle 28.6 data/fax........................ 279.15 
гостра IE —— - 47 BOCA Motorola Marquis 28.8 data/tex & LAN .......... 487.32 
pore "m AE ae ВВ =: мын ML520 Online Exprass 14.4 intemal у/Лах..................... | New Media Bus Toaster SCSI-2 host .............. 184.64 
iniu 575 5/75 8MB 630MB .......... 1505.00 ML521 Online Express 14.4 extemal wax | New Media Wave Jammer sound card............ 218.71 
ProLinea 575 5/75 16MB 1.08GB................... 2102.00 МІ.590 ... V.34 28.6 intemal w/fax ...................М..101./ 4.4). Simple Tech 28.8 Communicetor..................... 218.04 
ProLinea 590 5/90 ВМВ 630MB ............... 1868.00 c V.34 28.8 extemel М/х... Simple Tech 14.4K modem + voice ............... 37.19 
ProLinea 590 5/90 16MB 1.08GB .................. 2357.00 HAYES Simple Tech oar, сайа. eee С — 
ProLinea 5100 8/100 19MB 1.08ОВ 2886.00 Canon ACCURA 144 infernal WIA -..-.------------8143 | SME Bite Ememet combo oonan NAN 
ProLinea 5120 5/120 16MB 1.08GB ..............2887.00 8.30 толо........... 259.88 ВЈС810................ 549.00 АҚЫҒА 5 n Lp fae cl o — | | USR Sportster 194K eroe 98.22 
ProLinea Seres MinkTowers | СОСО... MERO 8204100... | AGURA 288 УЗа external wax 195.14 | ИА Sportster уза with Саше... 288.83 
ProLinea 575 MT 5/75 ВМВ 630МВ .............. 1955.26 OPTIMA 288 V.34 intemal w/tax........................ 365.14 Xircom Ethemet 10BT .............................. 341.21 
ProLinea 575 MT 5/75 16MB 1.08GB _.........2198.61 PACEMARK 3410 OPTIMA 288 V.34 extemal wilax. renee 419.44 Xircom Ethernet combo .. ИИ TT. 
РгоМлеа 5100 MT 5/100 16MB 1.08GB .......2455.93 = ен 389.00 011200 ..............1099.72 OPTIMA 288 Business Modem... 433.23 Xircom Ethemet+modem 10BT .. К ТЕТ 
ProLinea 5133 MT 16MB 1.08GB................. 2939.98 ОСӨ810Е................ 789.18 ОКМЕТ 2010.......529.88 Xircom Ethemetemodem сотбо...................... 392.88 
Deskpro Series Desktops PRACTICAL PERIPHERALS Xircom Token 2. | ИИ 424.53 
Deskpro 575 5/75 ВМВ 630MB ..................... 1817.52 EPSON 14.4 Internal wax... Т. 67.81 OILL 
Doia 579 555 BMG BOMS — -— ) | LX300............189.82 ^ DFX5000 Plus ...1388.95 V.34 28.8 Internal wifax ...........-« ыы 155.94 i ы. 
Deskpro 590 5/90 16M8 1.08GB...................2618.30 m өзөнөнөн ae pe азр 755-2388. ü V.34 28.8 Mini Tower w/lax .................... 17441 | юм! OverDrive охо .. 
50141802 | ГХ8”0.................. 288. us Co 6... 
imam 2100 5/100 Tome 10968.......2016.84 ЕХ1170............... 377.51 Stylus Color Il......$99.00 MICROCOM те Intel OverDrive DX4/75 
Deskpro 5120 5/120 16MB 1.08GB.. 2928.65 "c | ри = Syts Coor PO | Deskporte Fast ES V.34 28.8....................... 179.44 Intel OverDrive 0Х4/100...................2.1... 187.75 
Deskpro 5133 5/133 16MB 1.08GB........ 3149.55 (0870.............».. 444.14 — Stylus Pro ХІ... 1189.00 DeskPorte 28.8Р V.34.............— -1 229.48 Intel OverDrive Pentium 63MHz ...............—- 1931 
CDW also cames a complete line of Compaq Deskpro LQ1170.... 68888 — ActonLaser 1100.585.62 іме! OverDrive Pentium 83МН2...................... 258.85 
mini-towars. Call today for details 02550................ 953.95 PUREDATA 
LEXMARK LASER PRINTERS SatisFAXtion 400, intemal .................. о. ...288.04 ———— 
wo рй , те — inkjet ........................ эи SatisFAXtion 400е, extemal! ............................. 524.89 MEMORY UPGRADES  . . 
HEWLETT 4 COUR 099. е 
Г] РАСкАЯО Optra В Plus 18ppm ...................2.2.1.1.. 1423.21 MOTOROLA == Шет тің ның € 
OmniBook Portables Optra R Plus 16ppm, 2 mw іе (—— 1618.17 Lifestyle 28.8 int. w/fax, Caller I.D. ................. 187.20 ompaq Prolinea 8МВ............................. 
OmniBook 600C 4/75 4MB 340MB act color ...........2198.29 Optra LX Plus 16ppm ... enne 207,668 Lifestyle 28.8 ext. w/fax, Caller LD. .................. 196.38 Compaq Prolinea 16МВ...................................... CALL! 
OmniBook 600CT 4/75 8МВ 340MB dual scan .......2497.49 Optra LXi Plus 16ррт....................-...-.4...4.. 2868.64 Power 28.8 ext. w/fax, Caller 1.D., flash ROM..256. 48 HP LaserJet АР 4МВ........................................... CALL! 
OmniBook 5000СТ 5/90 8MB 1.2GB act color ........5085,54 BitSURFR Pro ISDN terminal adapter m 349.84 HP LaserJet 4P ӨМВ.........................................- QALLI 
OmniBook 5000СТ 5/120 8MB 1.2GB act союг..... 6079,84 HP LasarJet 4 АМВ....................аы.4.4.22... OALL! 
OmniBook 5000СТ 5/90 16МВ 1.268 act cotor....B588.27 158.871 WRohotics HP LaserJet 4 МВ... БАШ 
OmniBook 5000СТ8 5/120 16MB 1.268 act color. 8185.17 182,84 SPORTSTER MODEMS IBM ThinkPad 755 ВМВ... CALL! 
NEC m" же 44K IntornalwIax s ВТ ІВМ ThinkPad 755 16МВ..... саш 
x a 14,4К external w/lax ............0əӚ....Һ. ши (Д.Д. dT БЕ ANE... еек аин а Й 
Versa V 4/50 4MB, 340MB act clr............ 1499.00 2 Texas 28.8К V.34 intemal «Йах................................ ТЕЛЕ | NEC Varaa OM... CALLI 
Varsa 20000 4/75 4MB, 350MB dual cir ........1899.00 киеді aS ps ЕСЕ be or баш! 
Versa 2000C 4/75 4MB, 350MB act clr ..........2099.00 microLaser МЛМ. 429.88 lA pides ne a! Ge метис 128.89 Toshiba 1900-4800 4МВ................................ CALL 
Varga 2000С 4/75 ВМВ, 350MB act clr ..........2399.00 microLaser 600................ 865.10 Vi 28 BK V.34 intemal мЛах & voice 7 197.60 Toshiba 1900-4600 8М8......................... CALL! 
Versa 40000 5/75 540MB dual clr CD.........2888.00 microLaser PowerPra/t2 . -1599.01 Vi 28.8K V.34 external мах & voice............ 217.14 Toshiba 1900-4600 16МВ.............. САШ 
йөр ана 7E AO SC RR тїсгоГазет РГО... m Vi DSVD V.34 intemal мах & voice ...........— 218.82 Toshiba T2100, T2150 4М8....................... САШ 
Versa 4080€ 5/90 B10MB hi-res cir 4499.00 COSTAR COURIER MODEMS Toshiba T2100, T2150 8МВ.............................! CALLI 
мега AUBOH B/12 108 hi ‘eal = 4999.00 | LabelWiriter XL ИЛМ... нннеее 149.94 V.34 internal «Лах...................1.1.0.4.)0..2012040.1.. 547.42 Toshiba T2100, T2150 16МВ........................ GALL! 
ОРАН ТИВ Ы eee | LabelWriter XL Plus WIN 24.89 У34 extemal Мах ее 382.75 


BETTER 
ПЕРИ CARRIES OVER 20,000 PRODUCTS. IF YOU DONT SEEM? ТЇЇ 


Ascentia J30 С5810....... 
АзсепНа J30 СТ$510.................................. $31 


92846.71 cow 54482 


28.48 cow 64483 


The intel inside? Logo and Pentium" are 
Registered Trademarks of Intel Corporation 


CDW* sells for less and services you better! 


FAX (847) 465-6800 


AF (£I A i g 
fur CO ОГИ. {Сл S36 


(800) 959- CDL "V М (4239) free a бы 


p 111 


ипрыег Centers, Inc BYTE 152: 


When software can make the difference 
between life or death, you need a 
serious development tool. 


ЗА 
WW 


When you choose the DataFlex application 
development system, you can count on delivering 
powerful solutions. DataFlex's greatest strength is 
in the language, a 4GL strong enough to sustain 
anything you can build on it. Powerful enough to 
take you far beyond the point at which most other 
products leave you stranded. 


Over 350,000 installations and 2,000,000 users 
in 40 countries make DataFlexa proven solution for 
a wide range of business applications for 
companies like Mercedes-Benz, Coca-Cola, and 
otreetgard. 


“in the business of saving lives, no other 
development software offers the performance 
and reliability we need. Clients also like the 
fact that we can transparently port to any 
hardware or operating system they may have. 
The power of DataFlex's language and data- 
base have shaved two minutes off Para- 
medic response time for the St. Louis 911 
operators. We would not consider applica- 
tion development in anything but DataFlex.”’ 


John Rich, Streetgard 
DataFlex means business. We speak your 


language because we want you to speak ours. Call Ж TC 
us today for a free information kit. жш 


ЖҮ ЕТИ. 


In the United States, Phone 1-800-451-3539 For Sales Inform 
Fax 


Country Telephone Country Telephone Fax 
Australia 1-800-65-3545 (08) 481-1874 Malta 356-241246 356-230631 
1-800-63-3539 (05) 888-9950 Mexico (525) 631-4663 (525) 631-4538 
Belgium/Luxembourg (02) 270.27.60 (2) 270.27.50 Netherlands 074-55 56 09 074-50 34 66 
Brazil (011) 872-9266 (11) 653-899 Northern Ireland 01762-362002 01762-362003 
Canada 416-226-2181 416-226-4341 Norway (22) 55 99 66 (22) 56 28 25 
Denmark 36 72 46 46 36 72 46 47 Poland (42) 30 76 43 (42) 30 76 46 
England 0181-426-1416 0181-866-3725 scotland 0141-554-1185 0141-554-6183 
0181-742-8055 0181-742-7843 spain [1} 372-95-17 (1) 372-81-56 
01222-763773 01222-763774 oweden [01300-19530 (0) 300-70910 
Germany 06172-9568-0 06172-9568-12 Thailand [021 276-2559 (02) 275-9156 
| Greece (1) 6517945 (1) 6536891 Trinidad (B05) 628-9330 (809) 628-9259 
Italy (0184) 231.606 (0184) 231.243 Wales (01222) 763773 (01222) 763-774 
Japan (3)-3296-7324 (3)-3296-7329 


DATA ACCES CompuServe: GO DACCESS - Internet (WWW): http://WwWw.daccess.com 


Phone (305) 238-0012 


ме Ru | 


ы MICROPOLIS 


Ai XcluimGa ^ 


FACTORY NEW-3 YEAR WARRANTY JHT-EXT 
D3727 1 168 1195 IDE 5245-395 
03747 1608 "MS ЮЕ 

03927 ш 115 5085 


e M a 
FACTORY NEW-5 YEAR WARRANTY _1НТ-ЕХТ 
ж 5349-599 


MU2210A 1.0508 10М5 
MC4110 10508 9М5 
MCAZZ1 2050) 85М5 


= 
Quantum МЕ 


— M 
FIREBALL SERIES-3 YEAR WAR. INT-EXT С 


ҮР122105 2209 85М5 501 669-794 -— — 
TRAIL BLAZER SERIES-3 YEAR WAR. — IMT-EXT в) 
30а607ДА 852MB LIMS ИЖ 193-343 aires. 

ZOBSOTAS 85008 IEMS FSCS-@ 197.229 


«т a 
ATLAS SCSI 2 SERIES-5 YEAR WAR. — INT-EXT FACTORY NEW-2 YEAR WARRA IMT-EXT 


ХР121505 2168 8MS 7200RPM 818-060 CFSO35A BIMB N 
AP34]005 4208 SMS 72008РМ1029-1160 СЕБ850Л ASOME IMS IDE 
GRAND PRIX 5651 2 SERIES-5 YEAR WAR. (NT-EXT С”510411 11MB IMS 
ARMO! 4303 BEMS 7200RPM 872-1097 ЗА uu |52 
МРІКЕНІ SERIES-3 YEAR WAR, INT-EXT сетов топон Ms 


CFPTOSOS 7 ОҒОН PIMS 


2153 GAMS 251” SCAU > > tS 
аа ПП HIE 
05 9188 89М5 35 CALL Срр42075 3200 OMS 


(37255 2.168 95М5 SCSI 


FACTORY NEW-2 YEAR WARRANTY = INT-EXT 
0524210 268 95М5  SCSI $789.949 


М16147 t 11М5 10 


М16065 11GB 


M29345 423GB 


MK1924fC 540MB 15MS SCSI 446 
MK1926FC B10MB 13MS JDE 399 
MK?7?0FC 1368 13MS IDE 575 


THEE SYQUEST Е X 
IBN ы ism panes, 
TON ET = TT -ї n. 
IBMHDNS20 520МВ. IDE 5398 270M8 CART SINGLES PACK es e p 72-250 Г. GRAPHICS TEXAS INST. 
270 PARALLEL PORT... .. . asi 549 MP [ | 
e ушын NT] rorem 
ST9096AG 90MB tGMS $89 pli dail ia ӨЗ í 1— 
ü j 16k CARTS. 10598 700MB 5489-75-85 B 
SIS3BGAG  340MB — 16MS 249 3700 2008 MTEXI сети VIDEO BOARDS 


5794640 5098 10М5 329 iT 

+, < L) 

ST9816AG 810MB 16MS 476 FUJITSU 
REWRITABLE ЕХТЕННДІ. OPTICAL DRIVES 


TEAC 


1 34МВ. 35° 1 2MB. 525° $3737 а а eo 
4 PPY 
DUAL FLOPPY 1.44MB & 1.2M8 99 Termimat Keyboard 


Wyse 60 amber/green white. . 
MITSUMI 101 
FOCUS 2001 W'COVFR 


FOCUS 7000 KEYTRACK 59 
FOCUS 9000 PROGHAMMABLE 65 


aa a a 
На! Ht tor 3 5"IDE Orives for parallel port $148 
Нат Ht for 5 25° or 3.5° Devices ((Bay) -. 89 
Hatt Ht for foe CD-ROM $ wi Auwo Jacks 89 


в 35° ЯЯ „ы aa HH рейсе (2 Bay} 198 


525 Duot Fut Ht tor (2) РИ Devoss (4 ay) 299 
$25 ЗН & 1HH ot 7HH Dewees (7 Bay) 398 
3 50° НИ (Bays) 9.5" Dewees Р 299 


_CPU САЅЕЅ 
DESKTOP CASE, 230 /054 Вауѕ.... .965 
MINI TOWER. 230 wips 5 Bays. 65 


MID TOWER, 230 w/ps Б Bays 95 
FULL TOWER, 230 wps 7 Says 125 


HEWLETT 


TAPE BA PS 
C; PACKARD 


„Micro solutions C1534A 2.068 TAPE INT/EXT .......$662-762 

OA 2 088 TAPE INT/EXT..........749-849 
DOUBLE SPO PARALLEL PORT СО ROM DRIVE $339 1596 AGE TAPE INT/EXT rae 
QUAD SPO PARALLEL PORT CD ROM DRIE...—399 1533 4.908 TAPE INT/EXT o 
DSKTTE DRY 1 2, 5 25-DSKTTE ORY 1 4, 35-175. 4MM GOMT DAT CART (1/5 РК 18-86 
ecran a see 249 4MM 120MT DAT CART (1/SPAK) ......30-149 


BACKPACK 320448 HARD DRIVE. —. —. 469 3.5.5.25" CONVERSION КИ...................29 


COLORADO А 


MEMORY SYSTEMS [MEGA 


Jumbo $400 ікіттпіі...,........................... $229 Gamoulli 230MB Insider 5С51............... .. 474 

Ves el res The eee SCBI......... 474 

„SOT 1360M8 Tape rive. aga 90 MBO at Ыб Ф 
аға e 

EXABYTE TapeStor 250MB Parellel Розї........... ... $199 

4200С 408 TAPE INT/EXT |... ... .$877-1027 Port.. „260 


TapeStor 420MB Рагеца! 
8204Х1 35-708 ТАРЕ INT/EXT ... 1325-1549 TapeStor 850MB Internal 
B505XL 7.1468 TAPE INT/EXT ... ... 2200-2496 Тарабіст 850М8 Pareliel Port.............. : 


INTEL ABSDX2-88 135] AMID 
ABUSX-25 PENTIUM 62 190) Зоне “ae 
50-25 5 | F к cu 
A855X-23 S| PENTIUM 75 215 e 25 = 
ASBDK-25 Е | PENTIUM ға 218 et 
ABUDX-33 PENTIUM 106 345| 4PRÜXA-TOB — 178 
ASBUX2-59 PENTIUM 120 азр) GYRIX 


MATH CO-PROCESSORS 


INTEL | 803870520 2097 75 | 8306700-25 25MHZ 
0687 їн? 546 | 8035705-25 ?ЭМН? 75 | 9100705.32 ЭМИ? 
9257-10 10? 75 | 803970533 33MHZ 75 | в208701-40 ABM? 
882570110 MUZ 75| 90A875X-25 345 | S3S875X-18 1604HZ 
miTTEX-18 15МҢ7 75| WHC 835475Х-24 20MHZ 
9038735X-28 20MHZ 75 | КИИТІК-ІВ 18МН2 59 | 03597-25 25МН2 
883875Х-25 25МН2 75 | 83087020 20MMZ 59 | 2070 5-Z0MHZ 


ESSEESS 


| *215:922:2904 
INTERNATIDNAL 
| ORDERS SPECIALISTS 
| = 215:922-2904 
|! TECHNICAL SUPPOAT 
= DEDICATED TU 
SERVING PURCHASING 


- 


a 


"2109! 906GB 11М5 5251. 1889-2244 
(C2217AV 17500 109$ 5С5І-АУ 875-1823 
31280ҒНА 1268 12М5 (ОҒ 239-389 MC1221^V 2 0568 65М5 SCSLAV 699-824 
31080585 1265 1245 [509.2 275-100 1403241349 1308 B5MS SCSI-AV 1059-1200 
CAPELLA SERIES-5 YEAR WAR. ІҢТ-ЕІ "САУ 9 "108 1048 SCSI-AV 2119-2264 


HEWLETT 


pm ee SS SS SS ан | 

FACTORY NEW-5 YEAR WARRANTY INT-EXT FACTORY NEW-5 YEAR WARRANTY ІНТ.ЕХТ 
669-794 16B E 199-349 

М1606Т 1508 9. Ее. = ts 


45 -369 
m55 2108 б CS 642-767 
1429325 2160 45 579-704 


270MB 3.5“ OPTICAL DRIVE INT/EXT . $499-579 
230MB CARTRIOGE,.1-PACK $35 5-РАСК $170 


2 BUTTONS BUTTON MICROSOFT . $20-30-35 = : 
ATI Graci Уруп 2М8 Sa, L8, POI $109 
АТЫ VRAM 2148 ISA VLE РО, 205 
ог Pro Tumo 2МБ SA VUE. РО -305 
Grapinss Pro Turo АМИ ISA ИВ, РО 4a5 


Lora 
SUPER TOWER 300 wps 9 Bays .. - 250 486 & PENTIUM CPU FANS $20 


88-20 4.50 
8X8-25 4.00 
32X8-15 10.00 
ABRDX-50 тан | PENTIUM 112  825| agenx2?-56-60-8¢. fa 32X8-20 8.00 


03847 1 6G0 NS 505 


WARRANTY 
ST3630A  630MB TSMS IDE 


FACTORY NEW 1-5 YEAR 


ST5B50A 850М8 11М5 
STS1080A 10568 10 SMS 
ST31640A 1608 105М5 
ST32140A 2268 10М5 
51312314 1068 том» 
51510804 t 0508 10.585 
51120 сн SATS 


5132440Ч 21GB 108 ЄС. 


5143400 3508 11М5 
57152304 4.2608 SMS 
57410800 90GM — tTMS 


MS 506 
5051-ВАННАСША- 7200 RPM 

ST32850N $1080 GMS 905-2 
51151509 1268 BMS 505-0 1149-1274 


EN ме 
EO 


PORTABLES & 


NOTEBOOK HARD DRIVES Е ores de 


М1850АУ SAJMU 125 (Ж $195:345 
М71260АУ 1208 105 IDE 249-399 ; 
TOSHIBA М216256АР 1608 1205 iE 285-413 


MOTEBOOK DRIYES/1 YEAR WARRANTY ON 2.57 MXTS405 MONE 655 505) 199-224 , " 


Зосіма а Pro 1100 ISA 18 
Steg БЕ DMS РА. VLB р 
Soi 3 120, ISA, 198 


2229. ISA, 2У8 


Sea 61 2120. URAM, МВ PCL VLO 
Smam 64 2220 DRAM, 248, РС! МВ. 1 


Зза 64 2120XL, МВ. PCL 518 
Stea'h b4 2200XL, 2МВ, PCI, VEB 
Steat (4 Video IMB, ДВ. 1 
Steat 64 Vivo 2MB. VLS .. 
Беін 64 Vien. НАМ. ZMR, PCI 
Steath £4 Vales. VRAM. 20805. YB 
Steath ҒА Votes ЖАЛА ҰРАМ ANS 


BOCH 


Voyager 380 VL-Dus 
Voyager 218 Vi-Bus 


LENE: Number Nine 
= А777 Стрит Comeraten 
SFX Vion 330 1140 ORAM РС vta 5139 


OFX View. 330 РМ ORAM, PCL М.В. 
OFX Mitevi £51 IMD DRAM, РС. М.В. . 


GFX Мп 531 ЗАВ DAAM, POL VEB 
SIX а 771 2MB УКАМ PEE VLR 
OFX муи 771 МН УНАМ РО VLB 
BOXE Pro ТОДУ? ME ұғам PUL VOR 
JOT Pra 1500 4 МВ VERAM, POL ЛШ 
чтото 123 3148 VRAI 

ласт» 124 ВМВ МАМ 


SVGA 1024 X 768 1MB ISA VGA card 588 
SVGA 1024 K 768 МАН VLS VGA cand OB 


SVGA 


SVGA 256K ISA 


SVGA 512K 1024 X 768 ISA.. ...... 50 
SVGA 1MB 1024 X 768 ISA ......... 


CACHE MEMORY 


818-15 $5.00 | 3208-25 7.80 
89Х1-15 15,00 
128Х8-20 33.00 
128X8-25 30.00 
1288-15 40.00 


1MBK 140085 56,00 
1MB X 1-88NS B.25 
1MB X 1-7üNS 6.50 
1MB X 1-60NS 6.75 
SOK X 4-100NS 6.00 
256K X 4-90NS 6.25 
256K X 4«70NS 6.50 
256K X 4-60NS 6.75 


cx 


STANDARD & PS2 


80, 70, 60, P70, 555Х 
AS IDE 


MICROCHANNEL CONTROLLER 


ІВМ Р5/2 INTERNAL DRIVE KTS 
30-80856,30-288,25-8088, 25-286 


WESTERN DIGITAL 


Ар cect I le E — 
FACTORY NEW-3 YEAR WARRANTY — INT-EXT 


EOD d = i 
RKSTATION 
PRINTERS 


R PC's, WO 


ж. 


AMIB X 9-GONS SIMM 3 CHIP 
NOM ТАШ: MB X 98045 SIMM 9 CHIP 
AMB X 9-TONS SIMM 9 CHIP 
AMB X 9-GONS SIMM 9 CHIP 

1MB X 9-100NS 9 CHIP SIMM 
IMB X 9-BONS 3 CHIP SIMM 
IMB X 9-BONS 9 CHIP SIMM 
7 1MB X 9-70NS 3 CHIP SIMM 
IMB X 9-7ONS 9 CHIP SIMM 
1MB X 9-60NS 3 CHIP SIMM 
“IMB X 9-G0N5 9 CHIP SIMM 


: 35 
30 PIN NON-PARITY/8 BIT 
1MB X 8-70NS SIMM 
14MB X 8-60NS SIMM 
30 РІМ 9 ЕП SIPPS 
ТМВ X 9-I00NS SIPP. 
ТМВ X 9-80NS SIPP 
1MB X 9-70NS SIPP 
ТМВ X 9-BONS SIPP 
"256K X 9-70NS SIPP = 
72 PIN MEMORY 
36-1MB-70NS 00 
512 X 36-2MB-70NS 
512 X 36-2MB-BONS 
1k35-4ME-TONS/GONS LOGIC 
1136-4M8B-TONS/BONS MAJOR 
.2X36-8MB-TONS/GONS LOGIC 
2X36-8MB-TONS/BUNS MAJOR 240245. 
:AX36-15MB-70NS/BUNS LOGIC. 395/400 _ 
16MB-7ONS/BONS MAJOR 450/60 - 
-32MB-70NS LOGIC 
8035-32МВ-80Н$ LOGIC — 
‘BX36-32MB-70NS MAJOR 


MULTIMEDIA 


: A Р. 
: CIAL 
4 @ СЫ 


= -21-! = 
1 


a 


/18X36-54MB-7ÜNS/BUNS _ 
EDO MEMORY 


2М8-7095/8095 
ram 


DYNAMIC 


кекшш един ACTIVE TEAMINATOR 


5640 


„бета новые GOD'S- PURCHASE ORDERS ARE WELCOME [Е 
oren accounts то HOURS: МОН. -ЕВІ. 9:00-7.30/SAT. 10:00-4:00 EST | 


PURCHASING Acewts 437 CHESTNUT STREET, PHILADELPHIA; РА 19106 F 


- 


WIDE 5661 HARD DRIVES 


ғаш а 


FACTORY МЕМ -5 YEAR WARRANTY 
LOSW 1068 
21075W 


2107W 2.1GB 85М5 
4207 4268  9MS  72008PM 


AY Seagate 


FACTORY MEW-5 YEAR WARRANTY 
S131230W 008 OMS  3.5X1" $538 
5132430 213GB SMS 36х1° 702 
5132550W — 21:15h AMS 35X! 899 
5715230 $368 JMS Зх 1042 
5135150 4368 8М5 35" 1 

574108000 8008 81M5 525° 2279 


Quantum 


FACTORY MEW-5 YEAR WARRANTY 
XP32150W 2168 8MS 3.5x1" $840 
VP322:0W 22GB BMS  35X1' 726 
GP343QW — 4.3GB BEMS 35“ 
ХР34300 4368 AMS 35" 1280 


FACTORY NEW-S YEAR WAR 

MC4221W — 20500 8.5М5 LP35 $745 
MC3243W 43008 855 35 1009 
Мста 91008 TOMS FH 2099 
WIDE AUDIO VISUAL TUNED DRIVES 
MCA221WAV P OSGA BSMS LPIS $799 
MC3243WAV 4.30GB B8.5MS 28 1139 
MC1991WAV 91000 TDMS FH 2199 


$179 1 
НЕС CORS11 Quad Speed SCS int .,. 279 
HEC СОВ512 Six Spied. SCSI-2. Int... 329 


Ultra 8х « Supet fas: 8X CD ROM IDE ., $285 


PLEXTOR 


PX-436S низ 4-Spend, 256 Cache . 5278 
РҠ-45С5 Еметі! 4-Speud, 256 Cache. , 349 
PK63CS п G-Spred, 256K Cache. | .. 385 


CDS545 Quad Speed IDE Internal... 8109 
CD5545 Quad Speed IDE Externa! . ... 929 


SONY 'SONY-SPECHAL 


a e 
COU-SSE 2X Inve. . $99 199. 


039-7658 SCSI 3X Invest... ...-. . 219-364 
CDu-76 IDE AX УЕ. 6.0... ., 169-319 
CD-55AB SuperQuad 4X AT Drive... .$189 


Cf-50GA ComboQuad 4X CO ж/1.53 fipy. 239 
С0-55Е Si Әтенін 2... Ti 


TOSHIBA 


ХМ5302А Quad Speed IDE InVExt .. 5179-229 
XM3701 Six Spaed SCS) Іп/Ел... . 305-430 


MITSUMI 


CRMC-FX400 Quad Speed Inve IDE. $119-269 
'SCSI-IDE CABLES 
HARD DRIVE EXTERNAL CABLES 

CENTAOMCS 50 10 5С5Н1....... ..: $50 
CENTRONICS 50 TO МАС 25-PIN. . 25 


CENTRONICS 50 TO CENTRONICS 50 6FT . 25 
CENTRONICS 50 TO CENTRONICS 50 ЗҒТ . 20 


| CENTRONICS TO DB*50. o. 799 

р 08-50 TO 5С51-1 ТУЛИ... 
08:50 ТО 08.58 | лутт Lineman, i Е 
БСЭ TO SCSHI ...,........ “ә 


SCSI 50-РІМ RIBBON 27324 DEVICE . 
SES! 59-28: RIBBON 6-7 DEVICE  - 25-30-35 
SCSt FAST 66-РІН WIDE 3 CONN.2 DEVICE . 65 
SCSt FAST 58.РІН WIDE 5 CONN 4 DEVICE . 99 
SCSI FAST 68-PIN WIDE 8 CONN 7 DEVICE ‚ 138 


IDE 40:PIN RIBBON 3 CONNS, .. ........ 9 
FLOPPY & IDE CABLES 5ЕТ...‹..... 1911 


PASSIVE TERMINATOR... - "A. 


GOVERN 


INTEL-486 
LUN 
PENTIUM-100 |) | 
PENTIUM-120 | | 
-PENTIUM=133/ 
[PENTIUM-150 | | 
PENTIUM-166 | 


18602-66 

4860Х4-100 | 
PROCESSO 
| UPGRADES 


| TURN YOUR 
386 INTO A 


PENTIUM 


уы 
,256К CACHE, | 


|5105 1.5220. 


JBURST, ІРСІН5А 
SHARED FLASH 
BIOS,'4-72PIN, 

UP ТО 128 ВАМ 


С ТОА 4-30 PIN & 
| 2-72 PIN OR 
4-72 PIN, 8-30 PIN 


24555 system, 
ЗН: -1$ ү 


3e80X-23 system: 
3880X-33 system 


OverDrive” PROCESSO 


178 Pentium 83-283 


IDE SCR CAME CONTROLLERS 


002400» Enhanced iE М.В w/16550 vo... 
32-54 PCI BusMaste IDE Caching 
BosMaster SCSUIDE VLBW... 179 
BusMaster PCI SCSI WIDE (по cle; 189 


FUTURE DOMAIN 


TMC1680 SVP 16-Вл 7HO/4FD . 
MCS700 16-85 Micro Channel SCSI 


@ladaptec 


CD ROM 18.84 5051 Kot 
$6 В15А-5605] 2 KIT. 
16 BIISA-SCSI 2 (7 D! 
15 Ви 2HQ/2FD КІТ... 
16 Bit ?HO/2FD Card Ос 
16 Bit 1А го FAST СЭКА, .. 
Bus MasterCard Only . -— , 
15452CPKBus Master КИ s 
1B40K — MicroChannel tor PSZ, THO 
ISA-SCS1 AUDIO КІ? vA 
32-Ba РС: SESH? Ки. 
2940WX 32.84 PCI Wide KA 
2 SA KIT, DE. esae 
FAST WIDE SCSI CARD 
Enhanced SCSVIDE Ki 


НІ PERFORMANCE IDE CONTROLLERS 
11 §-Bit 4FD & 250MB Та 
18 Co-Exist, High Port IDE Card . 


32 SMulteport | 
Tape, & VDO АССЫ... 


SUPER CONTROLLERS 
IDE CONTROLLERS 


200 2HD2FD СолтйагСәзел 2202. 
211 2HD/ZFD w/2 балар! Part Game... . 
243 2HLVZFD VUR BIDE w^o 2y1;y 1g... 

200 16550 2HQ/?FD 2-1655 25/10 1g ISA. 
500 16550 2HD/2FO 2-16550 29/15/19 VLB 


Q-LOG 


32-Bit VB... ..... 


EVICE CARD). 99 Ассё Card. - 


Qual Channet PCI боса” Kit 
32 BIT WIDE PCI DUAL CHANNEL KIT- 
Ка PCI RAID controtier for netware 


y 


E 1 
Paralel Port to SCSI Pies Ennanced.. 


32-Bit PCI Basic Envy Level ... 
32-Bit OPCI Wide SUSI-2 


г ТИІ 


32-Әл VLE Fast 5651-2 Kit 
18-88 ISA ть 2 


32-Ba EISA Fast SCSH2 КИ... 
32-81 EISA Fast Wide SCS Card . . 
6С 32-84 PCI Раў SCSI-2 КИ... .. 
32.5 PCI Fast Wide SCSI-2 Ки 


ШЕ САРКЕ CONTROLLERS 

KT51DA 15АЛПЕ Cae" Солон 2.2... 
ҚТ470А МЕЅАЛОЕ Cache Comode ..... 
KT010A PCLIDE Cache Controller; . .... 


терда сн -го с] 
14.4 internal ....... 


288 imema yH " 
288 tamat YH... 


$40Е-2 PCI 2HD/Enhanced I 
$-IDE+3 240/220 
$-ID£44- 2HD/2FD 


DATA TECHNO 


22780 + VESA 4 IDE/EIDE Device, РОО 16550 
WARRT SERAL, Parade! & Game Ports... 
2278Е Сата аз 2278D- МЕСРЕРР Ри... 
3130PC! PCHOECTIOE (4 Devices) —— ez 
2278VL сто wetughspeed 10. 


199 
5156512 KA. 209 
ага, 206 


Асана У42 FAST 14:4 Мита... 
Accura V42 FAST 144 External = 5... — 
Accura V.34 FAST 28.8 Internal we 
Асса V.34 FAST 28 В External... 
Optima V.32 w/voice Internal. 
Optina V.32 w/voice Ext 
Optima V32 FAST 14.4 Р » 
Optima V 32 FAST 28 8 PCMCIA Сач... .... 


Ui Rohatics 


Sportster 14.4 Internal с 
Sportster 14,4 Емета...... = 
Sportster 28 82/34 Internat .... 

Sportster 28 8.34 Externat .. "n 
Sportster Vi 28.8 V.34 Int... —— o 
Courier V.34 28 8/28.8 Iniemial ... 

Courler V.34 28.8/28.8 External ..... 
Caurier 28:8 PCMCIA v 34 


ORPORATE 
L ORDER SPECIALISTS 


SatisFAXtion 200 Int... -. = 
SatisFAXton 400 Int ..... ............. 
1250 <5аШғАхиоп 400 Ей... 2... 


MENT .Е 
~-INTERNATIONA 


MEC ее fics 


800.632.6013 


Desktops: 


Compaq: Bid 

| Prolinea E 575: Р/75, 630MB HD 

| Prolinea E 575: P/75, AGB. Но’ 
Prolinea Е 5100: 27100, 630MB НО 
Prolinea E 5100: P/100, 168 HD 

| Prolinea E 5120: P/120, 630MB HD 
Prolinea E 5120: P/120, 1GB HD 


$1399.— 


CALL | 
$1699.— 
CALL 
$1899.— 
CALL 


All Compaq Madels in stock [| 


МЕС: 
ү/75: ВМВ RAM, 540MB HD, МТ 


minitower 


У/90: 16MB RAM, 1GB HD, multimedia, 


| minitower 
У/100: 16MB RAM, 1GB НО, MT 


:$1299.— 
V75; 16MB. RAM, 1GB: HD; ‘multimedia, LE orn 
$1899.— 


$1909.,— 
51599,— 


V/100: 16MB RAM, 1.2GB HD, multimedia, 


minitower 
P/120: 16MB RAM, 1.2GB HD, MT 


CALL 
$2199.— 


Р/120: 16MB RAM, 1,2GB HD; multimedia, 


minitower 
P/133: 16MB RAM, 1.2GB HD, MT 


CALL 
$2299.— 


P/133: 16MB RAM, 1.2GB HD, multimedia, 


minitower 


ЕН); 


35630. 36 


frees Drices on: 


AS/46o peripherals, Monitors, 
Printers, Terminals 


Network boards & bubs, 


Call lor Information 


ait V. 
Д 
ч 7 | И T 
?70MB НО, 3-year № 
„ува © " 9891 = 
1 DeskP y. KE 560: | AN At: F 
ү ГІТ 
' 19 if = 


‘DeskPro XE 560: P/60, 8MB RAM, 


525MB HD, 14.4 modem, 4x CD-ROM, 
multimedia, Microsoft Windows 95 & 
Office 95, 3-year warranty, 

1-year on-site 


"^ ActionN ite 660CX: 
,340MB НП, 


1-Уеаг limited! warranty 


NEC: = 
Versa V: 3B6LYX H 
9.5" active, 3-vey anty $149 | 
Versa P/75HC* ЗА 540MB HD, | 
9.5” high resolute TET: color 
3-year. Warranty nile 
Versa P/75C; EM Ka AM IMB HD 
10. A" "Active -птаї ‚ТЕТ color, 


3-year v иі =. 


Brother an Dr inter/Scanner/Copier/Fax Moen 
MEC:5500:-5-ini' with 1MB $999.— 


MOCT (remanuiac П i гей): 
ШШ К. ^v, БІН ЛЕ Tit 0.4“ active 


ІМ! г 


iren папи: ICTBT er 


ae 15, ВМВ КАМ, 720MB' HD 


9 5” active ear warranty $2999.— 
Maltimedia: 
Diamond: 
Multimedia 4000: 4x kit, 17 titles $299.— 


Multimedia 7000: deluxe 4x КИ, 22 titles $379.— 
Multimedia 7000: deluxe 8x kit, 22 titles CALL 


Turtle Beach: ; 
4x speed multimedia kit: $299,— 
6x speed multimedia kit: $299.— 
8x speed multimedia kit: 


MEC Computer Express 


A subsidiary of Manchester Equipment Co. Inc 
50 Marcus Blvd * Hauppauge, NY 11788 


800.632.6913 


T. 516.436.1199. Р. 510.436.2113 


МАНЕ D 1 TT 7 t " 1 . 4 a à r 
1 11 ! 4817211 ч { Тһе; amory i ancor Worldwide | 


MEGAHERTZ is a leading manufacturer of data/fax | | EE WHY PNY: 


| modems for MOBILE COMPUTERS. . The com- РА em | 1 “ ЭРМАМС : 
pany is customer driven; integrating emerging tech- [йе ОТЧ нан Er | Жады RODUCTIVE а | 
nologies with innovative designs to: provide solu- Ж matri гу | В сот sia me у чы - 
| Чоп» failored ta mobile computer users. |) attrac the pi es. САЦ fora — $ | р - ore mer | 


ft inel ive 


| The MEGAHERTZ patented Xjack™ connector has price quote. - | COMPATIBILITY— 
raised PCMCIA standatds by eliminating the’ Heed ee E = 5 f upgrades with GUARANI 
for extra cords and cónüectors. MEGAHERTZ also es а” Жк. COMPATIBILI 


- кыры x m MEL p 4 Жексен WARRANTY CETIAAE WARRANT 
manufacturers а 10ВавеТ. PCMCIA: сага, affording уй 15 | Cok гі bo - t с i AF | R 
per MEN ye ж A e irl p MEUS чч ТА Та 
an.economical way tà: attach a; notebook computer | айк др, Ар; niin blac ck, hol ide $ ink C Cg ani е -» " ME , ар | 
li Меніменен ә. "n 4 ж я | А | CJUALIII NOVE ertified, SQ) 90 
to your ethernet Қарыз . fculor & black), 2-уенг limit жі waranty | ES | 
Е "LE — 1% 2 | 
| = - %- 8 | 
> - v - | 
уйн Сон Н: ТТІЕ 
Li us eu = Quod " T = м „әйт | | 
айтысы ee j E. num Е ene ra Feary 
ра EDU 
cm = =a | 
Eps 171 n п Styl ylusPro: — $595 00 
е H i A60 id dri 19!) үр ии ра 1TH TH ін | 
appm black, Ipem соб, d-year limite idu Warranty 


your MA ЧЕЗТЕК representative today 


Хуаск 1144: 14,400: bps | -= , 

Mack 2144: 440 bos, ЫН $9900 || Epson StylusPro XL: гою Т, | 
Xjack 2288: 28,800 bps к _ Wide carriage, príríts up to 134 x 19", "e | Memory available for most laptops 
Ethernet/Modem: XJEM1144T $229.00 | vh m de e | 1 | ne eles п. | us fag E Е CRM, | 
 Ehernet/ Modem: МЕМ 3288T ë — $469. | —«— Йй | 


PA presen 


What dd you need іп a desktop prinfer?. Do.you want high 
péede Mow about color 
graphics duiput a necessity? ening! ega: кр лүн КЫ pe ciu: 
Whatever your Faster aig Sat dene | prn | 
tequirements, Jook to AM е. 
MEC. COMPUTER 
EXPRESS, your loca! раа | ее 
authorized HP dealer, — suit | | 
far the solution. 


HP Laserjet 5L-FS printer | 
4ppm;, 6800х6008рі, straight. papér path Pdl = Cp Е -— / | - 
HP LaserJet ЭР printer: . Wt i rmm j | |. Tocs: PAS, ow RAM, 
бррт, 600x600dpi, 45 scalable typefaces AC à; | 504МВ НО, 10 ; Ж gassi 
| La = DRAS, А T ag 


18. рз, 13 


HP Deskjet 340 printer "o pas 5, 8 ҒЫЗ wy Hp: 
up to 3ppm, up to 600x300dpi, portable sive yea warra ty 


HP Deskjet 600 printer 

up.to '4ppm, up to 600х600хірі, 
optional color kit 

HP Deskjet 660C printer 

Color printer, up to 1.Әрріт іп color, 
4ppm in black 

HP DeskJet 950C printer 

Color inkjet, up to 2ppm in color, 
6ppm in black 

HP DeskJet 1600 printer 
Color'printer, up to 4ppm in 
9ppm іп black 


|, ии CDROM, 3- енг warranty: 
410С5: РЮО, `8МВ 1 RAM, 810МВ HD, * 
113 passive, 3-year warranty 
410С0Т: Р/90, ВМВ КАМ, B10MB HD, — 


11:3" active, ЖС SAU year warranty. ie 


. Portege 610СТ: P/90; 8MB КА PE 
720MB, НО, 9,5" active, 3-year. warrali 
f i noue 
echt 011,1 
мати 


(Computer Express = C 
A subsidiary of Manchester Equipment Company Dic. 
ООО. 032. боз 


1788 


34 21S 


Сігсіз 127 on Inquiry Card. 


COMPAQ 


оази Thinkpad 36SCD | ' Contura Notebook Systems 


ierat g 127 i | à RAS va г à | Ж nr tura r | 
ThinkPad 755CD | Think En wr | HEWLETT PACKARD a А 
3 ! Seis аа | pM. ЗМЕНА om Bm | | LTE Notebook systems. 
$ call al З 540 or tO Bak — Y ARTES LTE*S F 
ThinkPad 7016: iss 
: Pentl um TSA д! . К Ах | HP DESKJET 850С.... 4 » à.» up о з . $485 
3540MB DISK, active color | $ call HP DESKJET 1200С.......-:......9929 
We СС il $ 1 Power РспезИор | НР DESKJET 1600C. Шеқетесаввевта es 
| Yüümhzil2ümhz/g3mhz, | HP LASER 5L(new)..... EM. 
n imde | Seamore idb disk, | HP LASER 44/4M,.,.........$1349/call 
МЕ Bt АГЫР O10 | winds WS NT О AIX HP LASER 4У/4МУ.. ке каете а 5 . call 
|, 269008700. || HP SCANJET apse, ШШШ н 
B ien atl й | i і ы 
ын: i nil em TRI HP LASER 58l/8SIMX. ............ Scal || беда PAHAN 
11 х РЕТИ ц”, imi ТІ па i ы УА ! 
OMB DISK ; ecolor | Perum 183mhz. | м omiso”? ОММВООК „САП. | Compa а 150MHZ 
NI _ IBM PC SERVER i HP ОММВООК 400SERIES .......CALL || обоена Deskpro XL 
ThinkPad TOC | | - D sr n er HG E HF OMNIBOOK 5000. явни bor wis d ени “CALL | T zi p ee a А | у 
an MB DE се И i г | - E. Compaq Deskpro XL 
рут а for | ectra 2 dev 
“ThinkPad тосо PE server 500 ( stock/stock/stock Deskkpro XL/w P/133 16/1 
| Price | - Compaq Deskpro 
* c'TOC ! НР ҮЕСТКА РЄ Special hard drive + built їп Network card 
A NE HP VECTRA PENTIUM 75MHZ .....CALL ||| with choice of Token ring or Ethernet 
ThinkPad 3B8C => -| HP VECTRA PENTIUM 90MHZ .....CALL || Call for prices & availability - 
DX4/75MB2 | | HP VECTAA PENTIUM 100MHZ....CALL | | 
[540MB DISK, active color НР VECTRA PENTIUM 120MHZ ....CALL | pumpan Servers 
$ STOCH | | HP VECTRA PENTIUM 133MHZ ....CALL | Prosignia 300 Pentiur 
Special B HP SERVERS nt 
aW НР МЕТБЕНУЕНІС.............САШМ 
И HP NETSERVER LHili2 .......... CALL 
Owain | HP NETSERVER Le/ls2........... CALL 
Original A 


Red x Authorized Dealer & Service Center 
) Вох | СОМРАО, IBM, TOSHIBA, HEWLETT PACKARD 


SPECIAL Tape Drives OPTICAL CD DRIVE 


Modem || Jumbo 350MB (int) ......... 5935 Recordable CD 

U.S. Robotics 28.8..,........ $179 Jumbo 700MB (int) ..........$125 
Creative Lab 28.8 ............$149 Jumbo 1400MB (int) ........ .$225 

CD-ROM 
Diamond 8x CD Kit ...........$355 SyQuest 
4X external parallel SQ 270MB Parallel port.......$445 || $1 
РОПООНОМ.,.............. $345 SQ 270МВ Int .... | Rewritable CD 
Panasonic 2x Portable SQ 270MB Ехі............. $549 
CD«Interface Kit ............. 

Software Monitors 


Windows NT Server ......... $615 Viewsonic 20" ,............91280 


MS office win 95 ааа брось 19422 ViewSonic 21" E... ‚......,.$1625 
малымды ооо NUES 


Corel Draw6.0CD ...........$356 Mag 215{ 21" .... ‚ .$1755 
Рстсїа 


3com etherlink Ш combo ......$213 ж Sp ecial Ж 


Adaptec AP 1460 acs 1 «$169 pistpunt for 
| Call for All B-stock 3Com token ring 16/4 ...,.....$239 Resellers/ 


$+ Models ## Consultants 


CD Towers 


Corporate Accounts Outside Cal iforn ia: 1 -800-526-3482 Compaq is A Registered Trademark of | 
Volume Inside California: 818-884-8644 • Fax: 818-884-8253 Compaq. ІВМ is A Registered Trademark of 


International Business Machines. 


Discounts SSOLIM01@INTERSERV.COM АП Quoted Prices Reflect А 5% Cash 
7500 Topanga Cyn Blvd., Canoga Park, CA 91303 Тад: E бера pias 


Welcome Hours: Monday — Friday 9-6, Saturday 10-5 Prices Subject to Change Without Notice. 
> т Circle 116 оп Inquiry Card. 3 


If you have 
any of these... 


You need one 


of these! 


K Only $169 


800TD 


The Easy Way to Copy and Save Your Work! 


The backpack 800TD. 
AM you need to protect all your data: 


Plug and save simplicity. The 800TD plugs into your 
printer port. Your printer then plugs into the backpack— 
with no loss of printer performance. 


Cost-sharing portability. Rugged 800TD portability 
and detachable cable mean shared protection for lap- 
tops, desktop and tower computers. 


Expanded capacity. 800MB per TR-1 tape. Multiple tapes 
can be used for larger hard drives. Lower capacity QIC-80 
tapes can also be used. 


Maximum compatibility. The 800TD works with virtually 
any IBM-compatible PC, portable or notebook and includes 
free, easy-to-install backup software for Windows, 
Windows '95 and DOS. The 800TD also recognizes and 
supports Enhanced Parallel Ports (EPP) and IEEE 1284 
ports for maximum performance. 


The backpack 800TD. Everything you've come to expect 
from backpack...at a new low price you won't believe. 
Only $169. Really. 


PARALLEL PRINTER PORT TAPE BACKUP SYSTEM 


MicroSolutions 
Call Toll Free 800.295.1214. 


*Manufacturer's suggested retail price. 


Available through dealers, VARS, computer superstores, retailers and 


mail-order catalogs. 


Available in pearl or charcoal. 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 * Telephone 815.756.3411 • FAX 815.756.2928 • Web Address http://www.micro-solutions.com 
Circle 128 on Inquiry Card (RESELLERS: 129). 


~SPATTERER STREET ML. Ш” 
Nor SOLD Here% 


Computer Design and Graphic малы isn’t just our name, it’s our specialty. While our highly-trained Sales 
Consultants might not be able to help you get past the Überdaemon on Level 27 of "Shoot-em-all Castle 3-0,” they 
are eminently qualified to help you find the right CPU, scanner, monitor, upgrade card or color laser printer for you. 
Whatever your graphics, publishing, digital video, or multimedia needs, give us a call. We carry more than 28,000 
PC and Mac harware & software products. Yes, even including the latest version of "Morgue Mongers." 


шшш Monitors & Video 


Polaroid Sprintscan slide scanner $1,578 pc/m GatorByte 196 HD ext SCSI $349 pc/m ArtMedia 14" Trinitron .26mm $310 pe/m 
Nikon SuperCoolscan slide scanner $1,929 pc/m GatorByte 2gb RAID $1,026 m ArtMedia 15* Trinitron . 25mm $459 pc/m 
Optronics ColorGettar 3 drum CALL pc/m GatorByte 4gb RAID Fast & Wide $2,452 m ArtMedia 17" Trinitron 1600x1200 $998 pc/m 
Optronics ColorGetter Falcon drum CALL pc/m GatorByte 8gb RAID Fast & Wide $3,399 m Portrait Displays Pivot 1 700i $999 pc/m 
H-P Scanjet 4c flatbed 2400dpi $957 рс/т MicroNet DataDock 2-modula base $630 pc/m RasterOps SuperScan МС17 $922 pe/m 
Agfa Arcus Il flatbed 36-bit color CALL pc/m MicroNet DataDock modulas CALL pc/m RasterOps SuperScan MC21 $1,893 рс/т 
Sharp JX-610 12x17 w/transp. $9,320 pc/m Toray PW Dual 4xCD/650mb optical $630 pc/m Targa2000 PCI prof. video in/aut 53,995 pc/m 
Umax Powerlook || flatbed 36-bit CALL pc/m Olympus Oeitis 230M0 opt. $578 pc $481 m FAST FPS6O video in/out $621 pc 
Umax Mirage 11x17 flatbed CALL pc/m Olympus Oeitis 130O0MO opt. $1,335 pc/m Diamond Stealth 2mb VLB or PCI $267 pc 
| Umax Vista-S12 LE flatbed $801 рс/т Olympus 2x CO recorder $1,384 рс/ $1,286 т Oiamond Javelin 4mb PCI w/MPEG $485 m 
{ Calcomp DrawingSlate |І 5x9 $219 pc/m Kodak G5Omb CD-R media 5-pack $45 pc/m IMS TwinTurbo 128M PCI 4mb $599 m 
“Са il Е or í Kodak DC 50 Digital Camera $999 pc/m | Nomai 230mb optical media 5-раск $106 pc/m | Number 9 imagine 128 PCI Bmb $1,409 m 
Software 
Your Free - - 
i winhead 100MHz 8/500 color ntbk $2,799 pc SPECIAL Adobe Photoshop 3.D. 1 $459 m Epson Stylus ProXL 11x17 color inkjet CALL pc/m 
C t | в = 4860Х2-80 8/730 w/ mon, kbd $1,085 pe SPECIAL Adobe Illustrator 5.5 $315 т GCC Elite XL 1208$ 12x20 laser $5,703 ро/т 
eua Oc ы | Pentium-100 16/196 w/mon, kbd $1,759 рс SPECIAL Adobe PageMaker 6.0 $515 m Tektronix Phaser 140 color inkjet $1,335 pc/m 
PMac 9500/132 16/1g/CD/video $3,699 т Ulead MediaStudio Pro 2.5 $310 рс DEC Colorwritar GOOdpi color laser CALL pc/m 
РМас 8500/120 15/1g/CD $3,599 m Macromedia Graphic Design Studio $650 pc/m QMS magicolor CX color laser $5,335 рс/т 
SiliconGraphics Indy, Challenge CALL Macromedia Director MM, Studio $1,408 pc/m HP Laserjet 5mp 6OOdpi laser $1,019 m 
DigitalPC Venturia, Prioris, Celebris CALL pc VistaPro 3.13 terrain modeler $60 pc/m HP Laserjet Sp 600dpi laser $909 pc 


СОС Systems, Inc./The Technology Center 


1-800-731-6227 


LocalVint! 1-941-489-4338 • Fax 1-941-489-4694 


| High- lil ormance SCSI RAID "Systems | 


eo e 6 O O O O € O O O O O O O O O O0 O O O O O O O O5 O O6 O D O O O ?* O O6 O O O O O O O O O O O 5 O O 5 O O 5» O O O O O » eet 
* Fast & Wide SCSI II * Downloadable flash firmware 


4 “ RAID levels 0, 1, 10, 3/5 “ Remote alarms, configuration 
& monitoring 


Discover the best RAID price/per- — 
formance т the industry. Raidtec 


Р | * Programmable RAID Level 

is the affordable, open, SCSI-to- беи * Environmental sensor ports 
SCSI hardware RAID solution for * On-the-fly hardware parity — * “Hot Replaceable” disk drive 
complete data protection. Ideal generation eliminates read, bays & power supplies 


modify, write-back 
performance overhead 


* Single ended or differential 


* Single SCSI ID 
* Solid state load sharing power 


for mission critical applications, 
document imaging & multimedia. 


4 1 subsystem 
It's time to re-visit the | | AR четт; TP LCD control panel status 
ultimate in high- ШЕ] ia em * Rackable, display 
availability = "In 4] stackable 


storage. Contact THE STANDARD IN ADVANCED Mass STORAGE SYSTEMS 


қ Raidtec USA Raidtec EUROPE 
Raidtec toda 4 at 105 Hembree Park Dre SuiteC — Glen Mervyn House • Glanmire 
770) 664-606 i Roswell, GÀ 30076 Cork, Ireland 
( ) $ 6. ШІ | Tel: (770) 664-6066 TeL; (353) 21-821454 
"3 Ш ҒАХ: (770) 664-6166 FAX: (353) 21-821654 - 
| | RR су 


—€—— им 
— 


чт" 


212 BYTE APRIL 1996 Circle 137 on Inquiry Card (RESELLERS:138). 


OUR LOWEST МЕМОВҮ5 
PRICES EVER! 


n у 4 2 
4 г } 474 a On iy [ 1 а Ж” 471) 
А} шә j ! || iG "4! 4 | 4 1 CALA LS d d Н 


E] DISCOUNT ee ева CORPORATE | РО: So 
Ш HUGE SELECTION GUARANTEED WELCOME 

| OVERNIGHT DELIVERY Ш NO SURCHARGE ON № GOVERNMENT & 
1 FREE SUPPORT FOR CREDIT CARDS EDUCATIONAL PRICING 


FSI CUSTOMERS SEE US ON THE INTERNET www.firstsource.com 


Federal Express 


' 100% GUARANTEED кешт EAL MICRON ZENITH IBM 
o a^^ — „„ 480 ond Pontius | 2400», 1:Уойов SEh, SEn, Sh, 5e, DEh, Dh ond Xen PC 700 Sarias [oll moduli] & Voluepoint Performance Series 
Mec 8105 ВМВ ғ/а.............. 1219 EMB пўо..............4125 BMB — n/a... 2:300/400 Senes, 2420/5X, — UN (all models] 
г LIFETIME WARRANTY 2,441 a 9088 Afasie DOO 1648 1/0... M39. 32М8 па m | es 4433 408 ме... $125 8MB п/о............4219 
ad Ды а 16MB Coo MENS Rin ess 8525 ТМВ ме... $459 32М8 п/о............. 1959 
| ү ан (EDO|n/a... 3109 BMB  [EDO|w/o.....$282 NEC | Толуй, ^C 00 Sel тойи] Apo нобай 
г EASY TO INSTALL 16MB (EDO|r/o....799 3208 EDO) n/a...$1.277  foweroh Express (ol modeli) & Imoge Series [ol model] ыд MEM RN" MP талан ә NUT 
Direc Ы modeli 4MB ОМ1030001.4133 SMB 0041030002 .3262 — us МЕТО0.... ааа 179 TOMB п/о...........8459 BOMB г/о..............$959 
FREE TECHNICAL 4М8 n/a... 3125 ама (ЕрО] n/o......9133 16MB OP41030002.$813 326 OP41030002.$1,199 зс 100 гой дйн 300, 500 ond 700 шін 
ВМВ п/о... $219 BMB (ОО)т/п.......%262 Рона Volue Series (oll model) & Ready Series Ы model] 48 AMEOO7O......$17? BMB AMEOO7%........$354 4М8 п/оа...............$125 VOMB п/о... 0429 
SUPPORT 16m8 Pu КТГ 1848 [EDO] n/a нева 599 498 02410-14003 $ 1125 OMB 0241014004 $219 Zenith 2288/20; 25; 33 33E чэ Eduquest 55 
32М8 n/a... 5959 32M8 (EDO)n/o...$1.209 16м8 0741014005 $459 3248 ОР41014% $959 1 ^ ZASBOQME мо — 4NB 7461299........... пд ОИ 
Imoge 425, 433, 456 498 ЈАЗВООМК gyo  Eduquest 30 , 40 and 50 models 
AST GATEWAY 2000 м шр ит 1698 41012002 ..9459— злос AMB 6050896... 6174 16M8 6000498......1549 
(097575, 1350/9001, F-10080, PS-120, 851331334 Ready 425, 413 ме 15/1286, 38655 
бі Мою 1C MS (oll model , + а 2405.1 .. Hae veseahsoraasncneenned ad 4% 2М8 9240935 179 9219504 149 
. - AMB no... 3125. ВМВ п/а... AMB (/а.............! ТМВ п/а... боча EX ond той | 0979 448 929694.......... % 
ама  500987002..5125 8MB 500987003 5219 тема „3459 зама (959  PawerMate 38/35; Express Te, е models ae кыл Voluepoird Performance models 
16MB 500987.004...$459 32M8 500987005 ...1959 Wa san assess Aetat 386/331; Exp I, | М5402............һһҺД лы у 9269201 «7363131.......... 3 
Ф һоло GE [ol models) 4 —— ы Le MEO. eee 0528 ФМ 9267520 oF 7363132........... $262 
xi ГРЕТА 50154500! $219 16MB 501565001 ст HEWLETT-PACKARD PACK AR D B 32М8 Пу аи T. ay 12721 Conwllon!, Essential, Exper! models x43, x44, 
"#7 ТӨМ ОТ 29 5. Место VE, YLI, У12 66/100, ХМЗ, ХМ2, М2 ELL 64MB MERR e — LLL, i 
32MB 901557001. 6959 &4MB 50156800! _ 32.100 © у PS/Valvepoin! all models except Cxx model 
ie cm о NMS Ша ОНА... Foren dein fol өсі 6 Dac Series fol modd Ini 480/33ET AMB 969290.......5177 10MB 8049791........4575 
тела MX fall model VOMB я/й.............М59 IIMB n/a... 9959 AMB т/о............125 OMB 1/0... 9219 ама ТААТООМО ...........2.........1200 PS/1 Consultant, Essential, Expert models 
ONB 500987001..1219 16MB 501340002. .8525 МВ п/а... IIMB мо... 1698 ТАА2ООМ .......................$711 16MB ll 4525 
32M8 500987.005....$959 64MB 50150900! $2359 — | қа 25/286, 30/284 


| o -—-— $79 


сомрда, „„ us STANDARD SIMMS 9; Бен тек 
ip Presorio 720, 724, 744, 774, 920, 924, 860, 992, 982, 972, | UPGRA "RADES | 2MB 6450604 T 487 
1 


978,954, 526, 524, 528, 520, 510 PS/2 70A21; A1; B21; B61, PS/Valvepoln? Сах model 
488 147522001...$125 BMB 147523001 $219 P5/1 Conwhont, Essentiol, Expert models 


“20 3 0 М E. 3 M P 0 V 7 5 i J 2M8 сс -— «id 
14MB 147524001..1459 32M8 147525001 ....$959 » VI RUM Жын = Е? Е ГМ 7 da = РИМ | First Source | рб 
P тыге 850, 660, 66), 433, 425, B66, 650, mee | ў каен EDO Pari audae i= =. о 
аа иш... au 141605001 „00 | | x 3-70ns 1 x 32- 1 x 32-70 1х 367 ‘ Alwage ANB 3472933 or В7Р0977 $ 
&MB 14 „5325 32MB 14 „5959 PS/2 355X; 15, 405, PS 
р Молва 575MX, 590MX, 5133, 5100, 575, 590, 4100, 466, (3-chip/1MB).... 27 TINTA Ф (AMB)............ 119 (A4MB)............ 111 Includes ^ni L^ oc a —— $262 
de, тушнш ва argon cay |1Х920м уды |2 x 32-70 d" ici pom Installation | "remiss темата, 
(ша лап ы зв IS E (1MB) eer DA | (ВМВ) scs OQO | (вмв)........229 | (ВМВ) A ТО | Instructions! БУ? зэр? СЕ Em ыы 
AMB 141844001... чз [Ах TM. 4 x 32-70 4 x 32-60 $ 4 x 36-70 4 g EE AMB 6450128... 33 " 8450130... 
26 ІН; 1 1; 161 
"O —- ДЕ MES. 109 | (16M)... SOP Пбн 489 Га 430 айн. ШИЙР“ 
DestPro 590MY, 575МХ, 575, 590, 5100 х 9-70ns 8 х 32-70 8 х 32-60 х 36-7 PS/2 80421; A31; A16 
AMB 172712001...8162 BMB 172713001 .5299 ам 451060... кексе fh 
láme 172714001...8525 3248 172715-001.....$95¢ >= 5122 (з2мв).......799 — A ON we “аз қалі ст T 
DeskPro XL [ol models} \ - rij | | Eg — 
АМ 14818700} ..$!33 OMB 14918800! ... 5336 ВИЗА’ CA | EG OR m w РЕВ a "TUM w, ? 


LASER PRINTER 


LAPTOP & NOTEBOOK MEMORY рани 
мырышы ФАШ ы nant mer 


“IWNOLLVNUSLNI UNOS 15813 


ча ThinkPod 360 Р ANB 8465089 : HINote 4M8 FRPCP7 MAA $i іс i ы ST R U A E Ra Т ® ' 1M8 ссу.) Soa ec -2%% 
COMPAQ 3 cf ВМВ 8465692 $2 AMB FRECF7MAB — $279 Ме { е Мн һа ЎН? ort S , =. 
> [JROPI.- si тема FRECPTMAC $599 баню 450 У He ANB 98030320001 $159 IMB С3939А......475 2MB СУЧА... 
Sige, on 18М8 9465995 5597 Нов Ultra AMB FRECPEMAA $149 > ЦИН вмз 99039500001 $219 4М8 СЭ14ВА.....5225 BMB вуо............89% 
(p Соло Aero af y 4MB 190532001 ^ 5% ThinkPad 345, 365CD AMB 9207287 1 BMB FRFCPEMAB — $279 темв 98039330001 $520 Н? losedei UP M, ПР. ШО 
= E ned 1% 16M8 9267293 16MB FRRCPBMAC 099, Essense 550, 550С0, BMB 98098100001 $29 damit — $95 4MB 3347798......9169 
1599 ашро) 701 AMB 0496193 7 560, 5600 16MB 98048410001 $429 
— ее BMB 0480194 32M8 98098110001 $1,199 2М8 33448. $95 4MB — 334458... $169 
BMB 144790002 49 ISMB ОАН8195 1145000, 5010, 5030, ВМВ 9799816000! $319 НР оја Msi, 4, 4M, 45, ASIMX, XL300, raa” : 
18М8 144700009 5100, 5200 бе, 16MB 97980160002 $749 1MB C2063A......548 2MB СОМА... d 
" ThinkPad 700, 720 4MB 0761419 тм d000M = = 4МВ 9793757 $179 AMB — C2065A.......... $169 ВМВ C20SdA..., 
ITE Ейе 4/40, 4/50, 4/75 ама 199013001 M = 
я 8М8 0761420 = Г^ 16MB 9793358 790 SB HP Loserjal 4P, AMP, Color [ое 
ій 19017001 395 ша оиа TOSHIBA M og ge 5 
Cow 400,410,420,430 4MB 147453001 Siso ThinkPad 760, 760CD 8MB 9267316 HP беду 500, 500C, 520, 520C, 550С, 560, 580C T" 
$159 mn Moped а ымы Ne 256K o A——;— 
! OMB 147655001 $28 (12100, T2105. T2110, AMB NW20200 — $169 ФН рьырдіе SP, SMP 
«T [Т làMB 147857001 12115, 12130, 12135, MB NW2027U 299 AMB C3132A...8170. ВМВ CII33A..........$92° 
Bie 5000 ШЇ ama 21351500! 6312150, T2155 10MB NW2028U 599 суфи ОмМ00 
1848 213515002 fos. 24MB NW2009U — 3599 ұм 700701 ..479 2MB Afonse Y 
3248 213515003 $1,125 ahi еҙ 11900, 14600. 14700, 4MB КАЗЫ 143 сш 
4101 14800. 14850, T4900 8MB PCPAZOIIU — 29 
213515004 . ee. m. i 
тч 024101203 16MB PCPA2OIAU $028 сайласа ыы жас L^ 
AST Versa V, M, P, 4000, 4MB OP4104001 Mi ft АВИА, 228 FCPAZOISU $1,199 - 
t , £140 t 
Medd ы ы шы Ма 400,400 i ema 024104002 99 |,, 167050 иш TI $e nono) aos ! [FOU CANT FIND WHAT | 
ne Коон Шш 2 nEs 16М8 094104003 3599 | We recommend 16MB of RAM Шу Е 1 
BION — “IEP as 501488002 $279 Ln se оО 0 Vom PCRAQOQ3U 559 | | 
өзе - * | (or Windows 3.1 or Windows 95), | enwesvanies me wano S ЕПТІ ТІЛГЕ ІСІ 
' ВМВ 501392002 532 ) Lo. Т. у Ре “ыды Жа We осн memory upgrades far 1 
ЖЕМЕ ws 5013920 ы» кам ы ша М run multiple applications.” ^ | жаю АЛШЫ вме Nw2035U 1 thousands of computers & printers 1 
168 501726003 $529 16MB 3103436 ЧЫР ым ЭР ыыы x 


TERMS & CONDITIONS: Credit card orders shipped only to your verified bimg 
п отм ети, Сай the Upgrade Experts 


refund excluding shipping and insurance. Al other returns must be in new, resaloble 
^ 1 z^ 4 1 3 қ ^" 


MAIL OR FAX ORDERS TO: 
(714) 448- 7750 * ә FAX: |714) 448-7760 
EMAIL ADDRESS: soles@firstsource.com 
First Source International 
7 Journey * Aliso Viejo, California 92656 


FSI HOURS 
Monday - Friday % бат ~ Өрт 


condition, including oll олут) packaging, warranty cords, толу and occessaries 
ond may be subject to a 20% restocking fee. m lee ga $ printers 
# tones /ink cortidge hot been instolled, opened software, or custom configured sys- 
tems. A Retum Merchandise Authorization (RMA) number is required for off returns, 
please contoct our customer service deporiment. Sory, no refunds after 15 days, 


credit or exchange only. Freight and insurance charges ore non«efundoble, Memory e EF ata і ” 25 d [ | Я Ё 
products ore third porty, manulocturer’s numbers ore for yout convenience. Dye to PL. | | № гта % aep 5 | «а < loa Saturday, 7am - 4pm 
LC кай ploce on some moras, memor pricing may be higher thon ode ыў ЧЫЎ ЧЫ Nw (OP WP P P TECH. SUPPORT HOURS 


Жей Prices ond availability subject to change without поке, Purdiose prices ot the 


f eno itt " = d F id * 7 3 
ыны ыы peine emen ^ International Orders Call 714-448-7750 dior |a ue 


^u IM urs Росће $) дегі TA 


Circle 123 on Inquiry Card (RESELLERS: 124). 


SEMICONDUCTOR 


һа Workstations 
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Polywell introduces 
the Alpha Server/ 
Workstation 

to the PC market. 


Mainframe 
performance at 


PC prices! 


Operating Systems: 
Windows NT, 

DEC UNIX (OSF/1), 
OpenVMS 


Supports: 
Video/Animation/ 
Image Editing, 

3D Graphics, 
CAD/CAM, 

Internet/ Networking/ 


FileServer. 


|28-hit DEC Alpha 210644) basic system with 168 НО Гот $3,995 
266MHz (256-bit DEC Alpha 21164) standard system with 268 HD From 59,885 
300MHz (256-bit DEC Alpha 21164) advanced system with 46B HD From $12,500 
333MHz (256-bit DEC Alpha 21164) super system with 968 HD From $18,500 


Polywell also carries a line of Alpha Portables, Disk Array Subsystems. 
Polywell specializes in custom configurations. 


800-300-Poly (7659) 

Tel: 415-583-7222 Fax: 415-583-1974 
Internet: www.polywell.com 

e-mail: polywell@ix.netcom.com 


Polywell Computers, Inc. 1461 San Mateo Ave., So. San Francisco, СА 94080, USA 
Circle 130 on Inquiry Card. 


Circle 125 on Inquiry Card (RESELLERS: 126). 


/ ЕВЕЕ!!! Ser 


Offer 


Now’ your chance to grab great looking 
video dips compressed with TrueMotion-S 
(TM-S) from Horizons Technology. You'll 
e Tain never look at digital video the same way 


Е 0 again! TM-S provides great flexibility and 


Л, D superior video performance for a practical ІШ D || | 0 |) тж mo] 


solution 1o interactive multimedia. TM-S provides improved w ee тг айра DB 
image quality and rapid playback speed with no additional hardware 2 sear sm ns no талата RA но 
requirements. To download your FREE TrueMotion-S video clips, just — ***e* 


i 
жы for ће hitch hiker or call 800-828-3808. ы P 
А 
|. 
L| 


COMPRESSED WITH 


K <<<“ 


Second-chance offer exclusively for Internet users: 


инет Л 3003 08 МАС | ММ == 
HORIZONS TECHNOLOGY, INC.” COMPATIBLE ENTUM 


Horizons Technology, Inc. 3990 Ruffin Rd. San Diego, CA 92123 - 800.828.3808 - 619.292.9439 FAX 
Internet: http://www.horizons.com * European Office: +31.23.5685558 - +31.23.5685554 FAX 


© 1985 HTI. TreaMotion iz а cugistered trodemark of The Duck Corp, QuickTime aed the QuickTime logo are tredemuris 
of Apple Computer, Inc. used мяфог license. All othar product asmas are tredemaris of their respective companies. 


— — 7 a 


ЕТСЯ HARD DISK EXCHANGE ЕЕ НЕЗ 
(714) 505-3157 ұл Orden MULTI SPECIAL | 


DATA 
Tech Asistance Inquiries 
e 479 СОМРАО SIMM CONVERTER . MEDIA KITS _ ober mri 
$249 6X CD ROM 16 Bit || Controller $ 59 


ВИНЕ UNIX, DOS, NOVELL. 
Ан Ата Soundcard, Cables | ету C. 0572 


HARD "us LIQUIDATION | ITTA аз ретт "CALL US 


3.5 HARD ~ р | МЕЙЛІ. ‘CONTROLLERS, EIC. mre) POR ESTIMATES 
DISKS ылы А bad 485 DX2/BO.... > ом. -$ | 3 y — MISC. PARTS 


; IBM Р5/1 & Р5/2 
Репбат/100 Intel 219 ST-4380N.. E: 129 We have the ..... P FAX/MODEM 

: уси шат | ras 
Pentium 1201ntel§259 — ST-4766N....5 399 р 14400 F/M with уы»... 9 


Pentium 153/150/166..Call 
_ HOUSE OF WORLD FAMOUS IOW PRICE PC'S. LET US HELP YOU CUSTOMIZE YOUR PC'S | 


QUELLO iD BABY NINJA-100 NINJA-100 


z 486 DXA-133 586-120 PENTIUM - 100 
486 ОХА-120 Mhz р Mini Tower/Power Supply > Mini Tower /Power Supply PENTIUM - 100 мұзы... - 
> Motherboard/CPU > 8MB Ram EDO > MiniTower/Motherboard Ee Guo hod 
> М, и Б> PCI-IDEI/O, 25, 1 P. 1 Game Port > Triton Chip Set > Triton Chip Set 
> 2X72 Pin Sockets, 256K Cache > Сутік120 CPU Pentium > 25,15 1 Game Port > Pipeline Burst Cache 256 К 
> 4MB Ram, 1.08 GB HDD > 120 Compatible 256 К Cache p» Pentium-100 CPU by Intel > 14 FDD,8MB EDO RAM 
> L4 ЕОР, 101 Keyboard > 1MB Exp.. To 2 MB PCI SVGA Card > 256 К Cache, 1.4 FDD >» 1.08 GB HDD, FLASH BIOS 
> 25, 1P, 1Game Port J> 1MBPCISVGA Bxp.To2MB > 144 FDD,14.4 Fax/Modem w/Voice Flash Віов,101 Keyboard > 25,1Р, 1 game Port 
>> 1.44 FDD, p» 4X CD ROM DRIVE }> 1.08 СВ HD, 6ХСр ROM KIT Pipeline Burst Сас! > 4X CD ROM, 101 Keyboard 
> 101 Key Board, p» 16 Bit Sound Card & Speakers — > 101 Keyboard, 3 Yr. Lab. > - " P» 16 Bit Sound Card & Speakers 
P> 3 Year Labor у» Monitor Not Inchided b> түг. Parts Warranty > PC] SVGA 1МВ Exp. To 2 MB $> 2 МВ PCI SVGA Card 
> 1 Year Parts _ > 3 Yr. Lab. Үс. Parts Warranty — Y, Monitor Sold Separately b> З Үг. Lab.,1Yr. Parts Warranty > 3 Yr, Lab.,1Yr, Parts Warranty 
$2 Super Low Price 999 ромт }> Monitor Sold Separately 
GREAT RR " $ 777 JACKPOT!!! 5 RARGAIN PLEASE $ е FAST BABY " $ 1099 BEST SELLER !!! 


PC SYSTEMS 


CREDIT CARD ALERT! | 


Fraudulent Users Are Caught By Our Security System. - 62 conviction pending. 


(800) 801-9400 ASHTEK INC. (714) 505-2693 


Call Той fot Orders Ont FOR FAX ORDERS ONLY 


2600-B WALNUT AVE., TUSTIN, CA 92680 os 
= INTERNET: ashtek@AOLcom E -— зв 
Master сага THESE ARE CASH PRICES В SUBJECT TO CHANGE WITHOUT NO ee | 
=” SHIPPING КҮ FEDERAL EXPRESS AMD UPS. C.O.D. | 
- (Theme и 20% E yatocking Charge.) | | 
Мой responsible for typographical enor. 


Designed by Beat Print-O-Graphica Fon & Fax (714) &X2-2472 
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Circle 131 on Inquiry Card (RESELLERS: 132). 


Call today for free catalog 
Print servers 
Data switches 

5% Keyboard/video control 


8 800-333-9343 


Р.О. Вох 742571 € HousTON, TEXAS 77274 
TEL 713/933-7673 € FAX 713/933-0044 


can't be beat. 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea- 
tures, performance, quality, and support and you'll find Rose 


2, ROSE 


UKEEEOTRONICS 


2 


Call us to discuss your application 
or to receive your free information kit. 


Something Missing? 
Complete your BYTE collection by ordering Back Issues today! 


January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 


December 


Special 
Issues 


B Guide Fall 93 
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Special Issues U.S. Delivery $3.00 Foreign $4.00 
1990 — 1996 U.S. Delivery 56. 50 Foreign $8.50 Canada & Mexico $7.00 
All issues prior to 1990 U.S. Delivery $3.00 Foreign $4.00 


All checks must be in U.S. funds and drawn on a U.S. bank. 
The above prices include postage in the US. 


Please indicate which issues you would like by checking(V ) the 
boxes. Send requests with payment to: 


EVITE 


C MasterCard 


Back Issues, One Phoenix Mill Lane, 
Peterborough, N.H. 03458, (603) 924-9281 


Charge: Г] VISA Г] American Express 


Card # 


Exp. Date 
Signature 


Name 
Address 
City 


State Zip 
All orders must be prepaid. Please allow four weeks delivery. 


A Division of The McGraw-Hill Companies 


LAT you since 1772 


JDR Microdevices’ 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


— PC PRODUCTS AND 
ELECTRONIC COMPONENTS 


ПО A 
INTERNE 
http://www. jdr. com 


Test your network, serial and 

parallel cables with this cable 

tester. Simply plug each end 

into the appropriate plug or 

socket, choose the cable type 

and sequence through 

the pins. 
‚ Identifies open, shorted & 
cross-connected wires 
Connectors: BNC, RJ45, RJ11, 0809, 
DB15, HDB15, DB25 and CEN36 


CT-1570 $119.95 


Upgrade from FM sound to E 
the magnificent symphony of 
Wavelmpact 32. With 128 
realistic musical instrument 
sounds, your multimedia | 
presentations will come alive! x 
» 26-pin header plugs into 
compatible 16-bit sound cards 


05501 DSP Wavetable emnes ^ 


Includes Voyetra Orchestrator Plus 
software 


WAVE-32 


This speedy cost-effective 
modem will help you 
retrieve data faster 
and more efficiently! 
| 8-bit PC compatible ISA card | 
28,800 bps modem and 14,400 bps fax 
Hayes AT command-set, MNP2-5, CCITT 


V.42bis/V.42/V.34/V.FC/V.32bis data plus 
Group IIl, EIA Class 1/2 fax compatible 


[РЇ nai yé І n 


By combining two drives 

into one slot, even systems 

with limited drive slots have 

room to add a CD-ROM or tape 
drive to their standard system case! 


» Supports 1.2MB/360kB 5-1/4" and 
1.44MB/720kB 3-1/2" diskettes 

ә Independent jumper selectable drive 
addresses 

» Complete with mounting rails, screws 
and instructions 


FDD-COMBO 


Motherboard Upgrades 


Improve your 

system's per- 

formance by 

upgrading the 

motherboard. Ж 

Modular Circuit 

Technology’s 

cost effective 

upgrades can 4* MODULAR CIRCUIT TECHNOLOGY 
increase performance 

without replacing the entire system. 
Intel motherboards are also available. 


‚ Intel Pentium Processor w/Triton chip set 
» RAM expandable to 128MB (OkB 
installed) 


» Features 4 PCI slots, up to 4 ISA slots 
plus built-in МО and drive controllers 


MB-IBAZP-75 75MHz Intel Zappa 
МВ-15А7Р-100 100MHz Intel Zappa ............... 
MB-15AZP-120 120MH:z Intel Zappa 
MB-ISEV-120 120MHz Inte! Endeavor 
MB-ISEV-133 133MHz intel Endeavor 


Use this laptop-sized digitiz- 

ing tablet to replace your 

mouse or other pointing de- 

vice. The Acecat ll can coex- 

ist with another pointing 

device such as a mouse or ж... . 
trackball in Windows applications. 


‚ PC compatible tablet 
|, 5" x 5" active area; 2000 LPI resolution 


» Includes tablet, 2-button pen and driver 
software 


ACECAT 


iS 


$129.95 | 


Special Prices for 
Byte Buyers! 
Good Through 5/31/96 


To receive these special 
prices, you must mention 
key code #1076 


30-Pin SIMMs 


Part # Type Size Speed Price 

1MX9-70X3 1Мх9 1MB 7015 $35.95 
1MX9-60X3 1Мх9 1MB 60ns $36.95 
4MX9-70X9 4Мх9 4MB 70ns $139.95 


72-Pin SIMMs 


Part # Type 
1MX36-70 1Mx36 
4МХ36-70 4Мх36 


Size Speed Price 
4МВ 70п5 $129.95 
16MB 70ns $539.00 


1MX32EDO-60 1Mx32 EDO 4MB 60п5 $119.95 
2MX32ED0-60 2Mx32 EDO 8MB 60ns $229.95 


MCT Network Cards 


Join the network using | 
MCT's reliable cards. 
Available in quantities , 
of 5, 10 or 25. ne 
» 16-bit PC compatible ISA m" 


» NE-2000 compatible Айыш. Ка? | 


Connector 5 


Note: Вориаса x in бал! number wilfr desired quantity 
UBC | 
ecial for Evie 5 


This eina а 
produces reduced- 
distortion, 16-bit sound B 
for CD- -quality recording VAR 
and reproduction! 

» 16-bit PC compatible 

ISA card 


CD interface suppone 

Sony, Mitsumi, Creative Labs, 

Panasonic & IDE CD-ROM drives 
в SoundBlaster compatible 


MCT- SOUND16-1 


These internal CD- ROM | 
drives make multi- _ аим д 
media fun and ыз z 
affordable! — 
| PC compatible Sii 
ATAPI IDE drive 


» 5-1/4" internal drive is MPC, Multisession 
PhotoCD, High Sierra & ISO 9660 
compatible 


e=caSales 1 -800- 538- 5000 Toll-Free Fax Ordering  Local/Intermational эд. Шу Day 


Internet Orders: http:/www.jdr.com 


1-800-538-5005 


1-408-494-1400 


By Phone ог Fax 


TERMS: For shippiog & handling include $4.29 tor ground & 55.99 for 210 day air. Orders over 1 10. and foreign orders may require additional shipping charges—contact our Sales Dept. for the amount. CA residents must inciude 
applicable sales tax, Prices subject ta change without notice. We are nat responsible tor typographical errors. We reserve the right to limit quantities and to substitute manufacturer. АН merchandise subject ta prior sales. 

A full copy of our terms is available opon request. Items pictured may only be representative. JOR. the JDA logo, JOR Microdevices. and the МСТ logo are registered trademarks of JOR Microdevices. Modular Circuit Technology 
is a trademark of JUR Microdevices. Copyright 1996 JDR MICRODEVICES. Other trademarks аге the property of their respective owners. 
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PROMOTIQN* ` 
mw || 799 зю » Faster than 16550 
T || 2, *399 в ul ` multiport cards 
x "QR с; A > 115 Kbps 

b CM A > ISA and PCI available 
> One IRQ per board 
> Full modem supported 
- 4-32 ports per board 


5” 
„> 


< 


y 


= | s ч CALL 1-800-88-CYCLADES 
с | 4 i or sales@cyclades.com 
* Call for Details 


| Е === Cyclades Corporation © Fremont, CA 94538 
| № | CYCLADES Tel: 510.770.9727 FAX: 510.770.0355 http://www.cyclades.com 


| Circle 170 on Inquiry Card. 


When Your Needs 
Are Portable... 


Fl T^» unt eN d 
p. » i , RW e. ķi *y EL 
i ! МБ -7- T me. W а 


[| 
- E 
* 


LL а 
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RAA 


talking to a strip chart 

recorder or collecting process signals on an 

|| assembly line, Quatech can meet your needs. Our 

|| comprehensive line of PC-Cards can offer 

communication, I/O and data acquisition solutions 

specifically targeted for your laptop or notebook 

computer. Call today for complete information and 
a FREE 1996 Handbook. 


662 Wolf Ledges Pkwy*Akron, Ohio 44311 
Sales: 800-553-1170* Fax: 216-434-1409 


* Uses standard RS-232 commands - 
| no special drivers needed 


* Automatic data flow control 
• 16550 UART with 16-byte FIFO butter м. 
* Transmission speeds up to 115K bes Ж УЕ 


e Complete RS-232 modem control 3588888 
¢ Supports 2-wire ог 4-wire operatig 

for RS-422/485 m 
| * Both DB-9 and DB-25 connectors incidet ғ. 
ES • PC-ComLIB software included, but not песез S 
—- * Mulli-port cards also available 


Part # PCL-740 


e 

= een 750 East Arquas Ave., Sunnyvale, CA 94086 

| ADVANTECH Tel. 408-245-6678 • Fax. 408-245-8268 

иң | Home page: http://www.advantek.com * e-mail: info@advantek.com 
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Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as: 
' inventory • warehousing 

» security = » asset tracking 

е field inspections 

and virtually any application 


Р 


г 
he 


cC Ж.Ғ 


СУҒА 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 
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requiring data collection at the 
work site. 


ы 


Videz) 


Videx, TimeWand, DuraWand, TouchProbe, and OmniWand are registered trademarks of Videx, Inc. ССО582 


Call for a free information 
kit today! 


1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 » Fax 541-752-5285 
http://www.videx.com 
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CONTROL 


ALL YOUR SERVERS 


lll ere te — Б 


FROM ONE KEYBOARD, MONITOR AND MOUSE 
NEW 


соь ne ШЕПТІ =" - 
"Y ® " NE жа м “ 
$^ "eem ae ae — 
Л ПШ? шшш). йыш. a, 


MasterConsole 


save sp 


me and money 

% 2-64 Computers 

% Any mix of PCs; 
PS/2 & Serial Mouse 

* Add Мас & Sun 


* Keyboard/Mouse Emulation 
* AUTOSCAN™ 


* Front Panel & 
Keyboard Selection 


е Remote Access to 150” 


* Desktop or Rack Mount 


See us at FOSE, April 2-4, Washington DC, 
Booth #3034 • Networld+Interop, April 2-4, 
Las Vegas, Booth 1714 


CALL T AY Тоть Ге бо MEL 4 
1 d q а | 1 | L - Ж! А 
Чы, | - à 140% ) | 


| Ны ш таи 


=a 


RCI Europe (31)-10-458-6673 RCI Taiwan: (886) 2-218-1117 
fax (31)-10-451-9610 fax (886)-2-218-1221 
Call RCI for local phone numbers of International Dealers in: 
Argentina, Brazil, Chile, Denmark, Finland, France, Germany, 
ireland, Italy, Japan, Korea, Lebanon, Mexico, Netherlands, Slovenia, 
Switzerland, Syria, Turkey, United Kingdom, Uruguay 
International Dealers Inquiries Welcome ВС] 
RARITAN COMPUTER, INC. (908) 874-4072 Fax (908) 874-5274 
10-1 llene Court, Belle Mead, NJ 08502 m sales@raritan.com m http://www.raritan.com 


30-DAY MONEY BACK GUARANTEE FULL 1-YEAR WARRANTY 
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Rhetorex 
. Voice Processing boards 
make CTI a reality. 


If you're asking ' "what's 
CTI,” you're missing one 
of the hottest new 
technologies going. 

Computer Telephony | 
Integration links PC- d 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex ^" 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


RHETOREX 
Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners. € 1993 Rhetorex, Inc. 
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LET YOUR COMPUT. ER DO THE TALKING! 


E Automated Attendant 
М Unlimited Audiotex 
В Voice Mail 

Bi Talking Yellow pages 
Bi Telemarketing 

№ Fax Mail 


integrate 
integrates major voice/fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, TTI 
and Intel voice and fax hardware. Supports up 
to 32 voice lines s А. to8 fax lines. 


Hardw: 
2 voice: line: 


Pax On Demand ines 818- 368-4566 or Ш Fax-on-Demand 
818-368- +. № Fax Broadcasting 
368-6 (818) 368-7859 M Date/Party lines 


10801 m Ave. -. Northridge, С СА 91326 USA i 
(Resellers/Dealers/OEMs/Private labels are welcome) B Int'l Call Back 


In r gfi f DANE 


ICE Mail 


m. PC-BASED , VOICE MAIL | 
E | ' Catt Processma 5 | 


TONS. 
OVER 700,000 SOLD ін 75 COUNTIES 
4 STARTING АТ $295.00 
и Ag gi Жан эё гп 
аш "es, ei qixgder mc ^E 

eger Жарсу нау ИЕ 

Е | IU е 

“Ға T i 1 1 C el 


"EM "TRE rat d ее rA m ы: ғ 


bias ATLANTIC AVE. ALAMEDA CA. рана 


my 
лар 
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| 20 Slot Hot Swap Redundant PS _ 


| 408-452-9200 • 408-452-9210 FAX 


STAR VIEW 4 ed 


)n ‘ol up 


ith just 1 Mo nitor, Keyboard, and Mo 


- стн SVGA, VGA, and ч — 


Rack 
Mount 
Availahle 


' Keyboard or pushbutton CPU selection 
• Autoboots Keyboards and mice (SV421) 
' Cascadable 


Listed Price Apptias to CSA/UL model 


USA/Canada: 800-265-1844 (ext. 231) 

France Office: 0-590-3661 / UK Office: 0-800-96-7710 

Fax: s 9) 455-9425 / Internet E-Mail: startech.computer@ onlinesys.com 
Sce us at Networld+interop Las Vegas - Booth 1715 


T: ' а jy CeBIT Hannover, Germany Hall 6, Stand 006, Booth 35 
JLT IONI I European/International Distribution 
COMPUTER PRODUCTS use Fax or Internet 

USA • Canada * UK » Ё or Call: (519) 455-9675 (ext. 231} 


Netherlands * Hong Kong Visa/Mastercard/American E 


РА I2. М 


! - Designed, Built in USA 
e Flock mount Systems - 386 to Dual Pentium 
* Rock mount Chassis - Up to 20 Slots 
Custom Design & Modificotions ovoiloble 
~ = Rock mount Monitor - Up to 20" 
- * Rock mount Cherry 101 Keyboard 
= HDD / CD-ROM Enclosure - Hot Swoppoble 
. 3 4/ L Workstation 


= 386/486 /Pentium "BA / HAS / NESA / PCI 
е Passive Backplones - from 3 slots to 20 slots 
Segmented Bockplone Avoilable 


CALL or FAX for Full Catalog 
REA i: IDE [rive e san eee CN 92121. 


800-927-5464 


е Rackmount PCs for Pentium/486/386 SBC 

е Onboard Full Function with PCI Bus SVGA/SCSI 
e Rackmount Monitor & Keyboard 

e 4,6,8,12,14,20 Slots PCI/ISA Bus Backplane 
е Hot Swap, Redundant P.S. Available 


200 0 Page Master 


Catalog for your 
Rackmount System 
Integration. 7 
AXIOM TECHNOLOGY, INC. 
AXIOM 13791 Roswell Ave., Unit D, Chino, CA 91710 


& Tel: (909) 464-1881 Fax: (809) 464-1882 — 
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ІШІ) 
ENCLOSURES for 386, 486 
& Pentium? Processors 
KEYBOARDS 


MONITORS 
DRIVE ENCLOSURES 


PC Enclosures 
from $300 


Monitor: 
10" Super VGA 
Color from $650 


Keyboards: 
Drawer, Shelf & 
| “Чи | Panel from $85. 
Excellent Air Flow & Cooling 
Accepts Most ISA, EISA, VESA, РС! Motherboards & Passive Backplanes 
Rack & Desk Models 9 Up to 20 Slots * Rugged, Modular Construction 
200, 300 & 400 Watt Supplies, UL, CSA, TUV 9 Made in U.S.A. 


INTEGRAND 


Call or write 
for descriptive 
brochures, prices 
or applications 8620 Roosevelt Ave. * Visalia, СА 93291 


209/651-1203 Fax209/651-1353 


PC IBM * Pentium? is a registered trademark of Inte! Corp. 
Drives and computar boards not included, | 


RESEARCH СОВР 
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PC-IN-A-BOX 


OEM SYSTEM *499* 


| Portable system with CGA LCD. 
\ Run DOS applications from ROM. 
C&T Е8680 (286 eq.), PCMCIA. 


a 1МВ RAM, L5MB FLASH, 
| 3 serial, 2 parallel, clock, battery. 


800-505-6749 
Fax 303-786-9983 
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| ь 521 . the esis * Monitor & Monitor на. 
| | Бн вата: « Backpianes = CPU Cards & More 


i | 
11 ЕЛ ОП CPU соға 
ТЩ И Peakany Price! 

With Best Quality! 


ә Up їо 150 MHz CPU 
г Up to 512MB On Board Memory 


- 
4 | “ші! іп Adaptec 2940 PCI SCS! Controller | 
; Buih- in РС; Enhanced IDE Controller 
7 a Varteties of 386 & 486 CPU Cards also avallablel 
| 19" Rack mauni Chassis | 


Raul 


ШТ 
ЇЇ 
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A large variety of 
SBCs in stock 
for fast delivery 


/ 486 AND PENTIUM CPUs 


“UP TO 150MHZ SPEEDS 
^ PCISCSI INTERFACE 
^ E-IDEINTERFACE 
/ SVGA VIDEO OUTPUT 
^ DUAL SERIAL PORTS 
/ ISA & PCIBACKPLANES 


НЕСОНТЕС 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 
Fax: 408-734-2140 
e-mail: recortec@ix.netcom.com 
RackFax™: 408-734-9374 


Call for our 
Rack Mount Catalog 


V COMPUTERS 

^ ENCLOSURES 

^ KEYBOARDS 
У MONITORS 

^ PRINTERS 

^ CUSTOM DESIGNS 


ees БЫ 


1290 к Station Road 
sunnyvale, CA 94089 
Fax: 408-734-2140 
e-mail: recortec @ ix.netcom.com 
RackFax™: 408-734-9374 
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RACKMOUNT COMPONENTS - OTY 25 PRICING 


RACKMOUNT PLATFORMS - Qty 1 Pricing 


RACKMOUNT KEYBOARDS - High Quality Cherry 
RACKMOUNT SWITCH – Vidao/KB up to 12 CPUs 


“М МАМҒУ 


Т. ECHNOLOC Y ІМС. 


(510) 447-2030 FAX: (510) 447-4559 


PCMCIA Cards 


Rackmount Solutions 


Rackmount Chassis 19°x7°x17" $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 


RMS486DX2-66 EISA $1593 АМ54865Х-33 $915 
RMS486DX-33 $1138 АМ53865Х-33 $665 


RACKMOUNT CHASSIS - 15 Models up to 20 Board Siots 
SLOT CPU BOARDS - EISA/ISA 486, 4865Х, 386, 3865Х 
RACKMOUNT MONITORS — Super VGA & Monochrome 


KB 


RACKMOUNT CABINET - Modular from 21” to 96" high 
Exclusive International Distributor Program now Available 


2468 Armstrong Street, Livermore CA 94550 


$ 


^ 


ар 
^ 
% 


ОСЬ, Bae 
= «орото ке ә кі та ча за. 
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Stack the deck in your favor with 
our wide selection of PCMCIA" cards: 


12- or 16-bit, 100 kHz A/D cards 
8-channel, 12-bit D/A cards 
24-channel digital [/O cards 

IEEE 488 controller card 


serial & parailel port 
communication cards 


^ DOS" & Windows" 
drivers included 


216-439-4091 ^ Fax: 216-439-4093 
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| Industrial PC Solutions 
| 


Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


Ретішті/485/386 CPU Cards 


Call 800-800-6889 to 
receive a FREE 100- 

page Solution Guide for 
your OEM or system | 
integration needs. | 


ADVANTECH. | 


750 Е. Arques Ave. 
Sunnyvale, CA 94086 | 
408-245-6678, Рах 408-245-8268 
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DAQValue” 
Portable Data Acquisition 


| Performance and Portability — 
We Give You Both. 


DAQCard" Series DAQPad" Series 
*Parallel port ë 
interface 


cards • 100 ksamples/s |... 
* Up to 100 * 12 or 16-bit —- 
ksamples/s resolution 
e 12-bit resolution * Analog, digital, 
* Analog input and timing ГО 
and output * DC power, optional 
* Digital ИО battery pack 
and timing /О Software 
SCXI Signal * NI-DAQ" driver f= 
! Conditioning software for: - 
2| *Parallel port Те, _ LabVIEW" 
or PCMCIA "| | if ~ LabWindows'/CVI 
interface жіне - Basic, С/С++, 
* Expandable to Visual Basic, Pascal, 
384 channels and many more 


* DC power, optional 
| battery pack 
Call for FREE ОАО Designer- Software 


(800) 433-3488 (us. and Canada) 


А NATIONAL 
5 INSTRUMENTS 


MICROSTAR 


LABORATORIES: 


Ч the onboard intelligence company 
DAP3200e™ with onboard DX4 


High Speed I/O 
Digital Signal Processing 
Multiprocessor Systems 

! Most PC Software ® DLL, VBX, Delphi 
DAPtools for HP VEE в DASYLab, LabVIEW... 


| 206-453-2345 — 206-453-3199 fax 
o@mstarlabs.com — www.mstarlabs.com/mstarlabs/ 


® Control Loop < 1 ms 
® Windows, OS/2 Warp 
® External Expansion 


Custom Bast 205$ 
SCSI Vue", 
Ter m I п а tor b- 
Benefit Remote Display 


E tases SCSI Bus Performance 

Less Errors; More Reliable Data Transfer 

* Diagnoses Problems * Analyzes Signal Quality 
Features: 
* Active Regulation * Supports 68 Pin, 50 Pin 

» Status Indicators е Gold Contacts Fast 20 & Ultra СЎРОВ НЬ! 


t oO SCSIVue" Gold 
337 es Diagnostic Cables 


, ‚ No Loss Of Important Data 
* Faster Performance * Test Cable Integrity 

болай Ее: 

° Diagnostic Indicators ” Large Ferrite Filters 
• Triple Shielding (Unique Cable Design) 

е Double Gold 20u" Plated Connectors 
Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCSIVue" Teflon 
Custom Internal Cables 


"Less —_ Ultimate Performance 
ыы Wire Improves Signal Quality 


І tures: 


=з 90 Ohm Impedance Match "uste | Cables in 1 DAY! 


* Triple Pronged Connector With Gold contacts 
жаап SCSI Vue’. 
Digital swith 
Benefits: 


Share SCSI Devices Between 2 Computers 
° Attach up to 14 Devices to 1 Computer 
atures: 


‚2. 1 Active Digital Switch/Repeater 
Regenerates SCSI Signal for Long Runs 


e The SCSI Solution Company 
3101 Whipple ва, ° pro City, Ca. 94587 * Ph: 510-471-6442 * Fax 510-471-6267 
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COMPATIBLE 


Paraliel Worlds Smallest 


ss Portable Disk Drives 


| Internal Battery Option! 
* New 4.2 & 2.2 Gigs 
* Fast 8ms access 
s Fast SCSI-2 Transfer Rates 
• Over 1MB/sec thru parallel port 
* No power supply "Bricks" 
“ Rugged aluminum for field usage 


Parallel Port 


To Printer | 


+ eHigh impact 75 G Shock 
* Built in power supply, Battery option 


СТИ 


* 8. 7x CD-ROM 


The Software is the Instrument” 
U.S. Corporate Headquarters * Tel: (512) 794-0100 * Fax: (512) 794-8411 
E-mail: info@natinst.com ® WWW: http://www.natinst.com 


© Copyright 1995 National Instruments Corporation. All rights reserved. 
Product and company names listed are trademarks or trade names of their respective campanies. 


ы» аг А 230 МВ yr 


“Ех CD-ROM & Тара 16 GIg DAT 26 


* 1.3-2.6 ОЮ МО 
(408) 983-1127 С 


No Power 
Supply Bricks | his P Fax 408-243-2885 


120 Saratoga Ave. #82, Santa Clara, CA 85051 | na 
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e 11.3" 800x600 Dual-scan 
Color screen. 2MB VRAM. 
Optional 12.1" or 10.4" 
TFT Active Matrix. 


* Built-in 4x CD-ROM 
drive, 16-bit stereo 
sound, 2 speakers, & 


ә Two type ti PCMCIA slots, 
serial, parallel, MIDI, 


ә 8mb RAM (maximum 32mb) 
and 256K level 2 cache. 


® 520mb ramovable РС! 
EIDE HD (up to 1.3GB 
available). 


ә 1 year parts and labor 
warranty. Extended 
warranties available. 


е PS/2 Glide Point & 
Joystick. 


e 3.5" removable 
floppy drive. 


e Windows 85 or 
DOS/Windows. 


Micro International, Inc, 10850 Seaboard Loop, Houston, Texas 
77099, Top quality merchandise with excellent service and support 
since 1984! Member of Houston Better Business Bureau. Dun & 
Bradstreet listed. Fax (713) 495-7791 Hours: 8-6 Monday-Friday. 


"Pentium E à registered Irademeaik of іп Cerpexáson 


1-800-267-5667 


SIMMVERTER™ . [ 


| The easy and affordable way to convert your SIMMs ! 


л 


Fore only =~ 


) 7 о» 3. 
^ Converts four 30 ріп SIMMs toone 72 ріл SIMM. “ТЕ = Ин ac 

107 Guaranteed to work in any PC system using 72 pin SIMM sockets. ЧИЙ 
|" Works along with other 36 bit and even 32 bit SIMMs. 


М Designed in the USA (Patent pending). 


ealer and distributor inquiries welcome | 


Pre - SimmVerter 30 : Four 30 pin to One 30 pin SIMM adapter. 
~ © SimmVerter 72: Two 72 pin to One 72 pin SIMM adaptar. 


tor shir 


sl pping and handling and s sales tax м vhere applicable. 


Circle 193 on АШ! Сага сули LT 


= Create, Delete, Shrink, Expand 
“and Move Hard Disk Partitions 
[without destroying data) from 
‘Windows, Windows 95, DOS & 
р5/2 Recover wasted storage 
ace, Protect sensitive data, 
п ge 08. 


800-209-7126 


E ST owt АН pue Nee York HY 38 хла Tel oris „ЕЕ Fax ТӨН 43-0422 | 
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mew | 
| Lm | 
To Order сай 1-800-520-7088 Ж. MET tou | 

1573 


All steel "T cu Server & RAI RAID solution. 
“Front access with 14 "5 1/4" exposed drive be bays ~ 
-Lockable front and both side doo E 
-6 ball bearing cooling Fans pre-ín talle 
-4 lockable casters pre-installed | 

-Reduntand & heavy au Pawel supply options 


о ауанае omes 4 x КАЦ? «05515 


[ nene пч miri | 


Economy Server & RAID Chassis 
-Front access 10 "5 1/4" 
exposed drive bays 
-Lockable front door, open able side 
doors 
-w/300W AT UL P/S ......9178 
-w/2x300W R.P.M. .......9399 


Hol Swap Re dun dant Power у 
_ -Balan се Load-Sharing Design 
m/LED/Signal 


4 : -Power Fault Ala 


4 ) zu — * 

2 E 
7 ~~ Removable Hot Drive Modules 
í L SCSI ог IDE Avallable Pa tent protected 


-Perfect for RAID & removable 
storage application 


Heavy Duty Power Supply 
-ЕТА-4600 600 watt AT .... .$221 
-ETA-4500 500 watt AT .....5165 
-ЕТА-4000 400 watt AT .... .$146 
«5Р2-4400 400 watt Р52 ....5121 
-5Р2-4300 300 watt PS2 ....5 61 


Simm socket adapter 
30 Pin Simm Module to 721 1 


nest, СР. 


6 ола ш О 7 


— ы, 


254 5. Sth Ave., La Puente, СА 91746 
Tel: (818) 369-2608. Fax: (818) 961-0468 


/ B HIGH SPEED CHANNELS 

4 BUILT IN FOSSIL DRIVER AND 
BUFFERS 

4 GUARDIAN WATCHDOG CIRCUIT 


/ FULL 1O COND Р) ток R$-232C 
INTERFACE 

4 DATA RATES TO 115,200 BPS 

/ PERFECT FOR SYSOPS - BBS & 
INTERNET CONNECTIVITY! 


ТЕК „с Hardware & Software 
Voice - (601) 467-8048 


Fax - (601) 467-0935 BBS - (601) 452-0058 
E-mail - spot&gtek.com or Fido 1:3604/18 | 


Visit our new HomePage: http://www.gtek.com 


> 
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юла исз ress |5 a vertically integrated design 
and manufacturing company specializing in computer enclosures, disk 
subsystem enclosures and fully integrated systems. 


15 Yrs. e adia Super to €— 


| [| 


Industrial PC Enclosures 
Rackmount Drive Enclosures 
Rackmount Accessories 

Rack Systems 

Tower PC Enclosures 

Tower Drive Enclosures 

CPU Cards and Backplanes 
Industriai PS2 Power Supplies 
Redundant N+1 Load Sharing Power ates 


Phone: 1-702-356-5595 Fax: 1-702-356-6361 Email: info@sligercom 
Internet: htp://wwwsligercom Postal: 1385 Greg St.Suite 101 Sparks, NV 89431 
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| Design, Print and 


NEAT ^2 
CD LABELER KIT 


1 Create your own artwork Оп Your Computer 
with easy-to-use NEATO Templates. 

Ф Print on Any Laser Printer using NEATO 
pressure sensitive die-cut labels. 

З Using the NEATO Label Device, apply 
labels... PERFECTLY EVERY TIME! 

KIT INCLUDES 

* Label Design Templates (PC & Mac) 


| © The Amazing Neato Labeler 
• Complete instruction Guide 


VISA е MC • AMEX 


800-648-6787 


on ware MicroPatent® 
250 Dodge Ave. * East Haven, CT 06512 


Apply CD Labels 
for IW 
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Low Cost DSP Motion Controller 
Easy to program in Borland/Microsoft Жы. 
Motion C™ standalone 4 Axis fh 


Servo/Step Motion Controller 

e 6.1x4.7°, C-Engine™ +PMD MC1401/51 

е 4 Axis quadrature inputs & DAC outputs 

e PID/P! control, Electronic gear, Opto-coupters 

• 24 1/0, 11 12-bit ADC, RS-485 Networking 

е 245-232, 3 timers/counters, RTC, watchdog № 
е Upto 64 Mb memory, С lib, Development Kits 


| | TERN e F St. #104, Davis СА 95616 USA 


Tel: 916-758-0180 Fax: 916-758-0181 
Internet Email: tem@netcom.com 
ftp/ftp.netcom.cormvpub/te/tern 


p Stor, $195 
30 1/0 Lines 


Our miniature controllers are ideal for machine 

control and data acquisition. Easy to program 

with our Dynamic C. Start saving time and 
| money. Call for сш free demo disk today! 


1724 Picasso Ave. 
Davis, CA 95616 


Й) 916.753.5141 FAX 
oo [уугуу .zworld.com 


For immediate information, use our 24-Hour АшгоКАХ. 
Call 916.753.0618 from your FAX. Request catalog #18. 
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Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 
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Industrial Rackmount Computers 


19" Rackmount chassis 


(3-20 slots) 
All-in-one 80486 to PENTIUM 
Low Profile 3.5" Rack chassis 
РСІЛЅА Backplane 


CPU cards 
SYSTEMS 


3-20 slot ISA/PCI Backplanes 
200-350W, 85-265 VAC Power 
Circle 206 on Inquiry Card (RESELLERS: 207). 


Supplies, 48VDC, 24VDC, 
12 VDC Version Available 


NEMA 4/12 Industrial Workstations 
Panel Display PCs 


Western Region: 1-800-983-1177 
Eastern Region: 1-800-886-2243 


How to stay ahead of the 
market and the psychiatrist. 


Searching for a cost-effective way to create focused software for 
a specific market? License Autodesk® OEM Technology. That 
way, you can relieve the stress of writing industry-compatible 
code and instead, focus on your customers and expanding your 
market. Plus, the Autodesk name carries worldwide recognition, 
a strong three-million customer base and reputation for success. 
All elements that should keep the psychiatrist far away. 


License any of the following Autodesk OEM Engines: 


DWG OEM 

AutoCAD* OEM 

AutoVision OEM 

AutoCAD Data Extension OEM 
HOOPS’ OEM 


TA Autodesk. 


Call 1-800-964-6432 and ask for InfoPak 1956 
email: oem. infoGautodesk.com 


©) 


POWERED WITH 
AUTODESK 
TECHNOLOGY” 


© 1996 Autodesk, Inc. Autodesk, the Autodesk logo, AutoCAD, and ADE are 
registered trademarks, and AutoVision and HOOPS are trademarks of 
Autodesk, Inc. in the U.S. and other countries. 
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Scientific 
Publishing 
Software. 


S” DViscope - a TeX WEB browser $49.00 


RE 
1 


inrormation: nti 


— 
IU f/f WW 
| ! 


Lar f та fi "48/015 h noma i": ТЕ; 
For demo /www.erl.com/"pti/ 


Personal ТЕХ, Inc. 800/808-7906 Fax: 415/388-8865 E-mail: pti&crl.com 
Circle 211 on Inquiry Card. 


for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 


MetaPrint: The CGM printer driver for MS Windows. Is 
installed and functions as a standard MS Windows printer 
driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print function. 


HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSiview was developed for Microsoft for use with 
Word, Powerpoint, etc. and is available as both an enduser 
application and a developer DLL. 


Besides CGM, EMATEK supports other ISO/ANSI standards. 
Based on the Graphical Kernel System (GKS) and Computer 
Graphics Interface (CGI) standards our GSS graphic tools 
enable you to develop portable, device independent graphic 
applications. Call for an info pack today. 


EMATEK GmbH 
Subbelrather Straße 17 
D-50823 Cologne, Germany 
Phone: +49-221-512074 
Fax: +49-221-529666 
Email: gsscgi@ematek.de 


COMS tandari 


EMATEK 


Circle 212 on Inquiry Card. 


Windows 93e C N. 


compsdilile 

| We care about 
your vision! 
"Computer use may bring on 


some very unpleasant symptoms; 
DO SOMETHING !!!" 


1-800-270-9420 = 


From outside North America 
(418) 227-4083 


$24.95 | 


The First Vision Therapy Software 
Designed for Every Computer User 


| Gaal bp ^ev снра саня 


Circle 213 on Inquiry Card. 
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Graphics and We» 
Page Des:2n 


See out onire 
order form а! 

9 Unlimited e-mail 
address forwarding 


€ Custom ССІ script 
support via your own 
cgi-local directory 


® Domain name 
registration provided 
(http://your_name)} 


site, wy way. пе heme ^tm 


€ Unlimited updates | 
via your own FIP | V 
account 


9500 MB of data 
transfer per month 
100,12 per MB over 500 MB) 
© 10 MB of disk space for your htm! 
documents & graphics 
(t! per MB over [0 MB} 


€ Full TI to the Internet 


УД * Detailed web usage 
7 — Statistics & access to 
raw log files 
® Controlled anonymous FTP 


* TrueSpeech® server support 
included (real-time audio) 


sales@hway.net 1800 339-HWAY 


Secure Client/Server over the Internet! | 

SHARIA qual Pe S ELS МАЛИНА ORS “Aa UP OE RS eR, УТЫН ЛДЫ Tae ax 
Secure SQLBase | 
Encrypted Data 


(ШИШИ 
ШАШ и 


Bunn Systems 


SECURE  UseClient/Server tools for 
SQLBase remote access solutions! | 


Use the Internet as a secure virtual Wide Area Network 
Develop powerful Internet applications using 4GL tools 

Use SQLWindows, Visual Basic, Powerbuilder, Delphi, C++... 
Provides automatic data-stream encryption for all SQL data 
Uses RSA security and Netscape's secure socket references 


Includes a complete enhanced version of SQLBase v6.0 


Transparent to users, developers and administrators 


Use the Internet to securely access * | 
your client/server applications | 


7447} шаршыны ы сыла ады мді жаралы С АЯ М ERN) ee MS У 


Pricing starts at $1,595 for a 5-user version 


Call 1-800-486-DUNN ext. 402 DUNN] 
systems, inc. | 


e-mail: securesales 9 dunnsys.com 
http://www.dunnsys.com А Жж 
Сігсіе 216 оп Inquiry Card. 


e WORLDWIDE WEB SERVER е WINDOWS FOR WORKGROUPS LAN SERVER 


What's your operating system 


done for you lately? 
More powerful and flexible than NT and OS/2, Linux is the OS of choice 
in nearly half the Intemet Provider Sites set up in 1995. WGS Linux Pro 
is a more professional, stable and complete version of Linux, including 
programming languages, tools, new software and games. It transforms 
any PC into a powerful workstation or network server. Also a great way 
to learn Unix systems concepts and programming! 


Try it risk-free for 30 days! Only $69 


(That's 30% off the regular price!) 
Visa/MC/AmEx accepted 


Order today hy calling: 800-234-7813 


WorkGroup Solutions, Inc. « Р.О. Box 460190 » Aurora, CO 80046-0190 
Tel: 303-699-7470 e Fax: 303-699-2793 » E-Mail: info G wgs.com e http//www.wgs.com 


Ke SMALLTALK e X-WINDOWS е E-MAIL ® DOS EMULATION e AND MORE! *. 
Circle 217 on Inquiry Card. 
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o 
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| © 5 О 
3 Microsoft Mail 
«? TEENS 

No Rules Needed! Leave Your PC Off 


o NT • Win32 • Win85 9 Windows for Workgroups 9 
e C++ • SDK е MFC 9 Window Sockets е DLLs • RPCs • 
® WWW * Networking Protocols & АРВ е TCP/IP • Java • 


Imagine working with che latest Microsoft technology developing the 
hottest PC and Internet Networking products. Imagine working for an 


With Redirection Server for Microsoft Mail 
you can leave for an hour or a month and have 


, industry leader and feeling lik " king К -ир. i 
your mail handled automatically. Let's people 4 о жа е 


East. We have openings іп Boston for very talented Windows Engineers. 


know you are away and when you'll be back! 
‚ Quick Installation 
‚ Easy Operation 


* Free Evaluations.. call today! 


US (800) 449-0506 or (206) 885-7888 — Intemational +44 1734 511 211 
http://www.scanct.com/vendors/c2cusa 


Emall: staffinge'east.sun.com FAX: (508) 442-0011, 
US Mail: Sun Staffing East, Dept. BTE, 2 Elizabeth Drive, Chelmsford, МА 01824 


All products or service names mentioned here- 

in are trademarks of their respective owners. 

We are an equal opportunity employer and sun 
microsystems 


eosin women and diversity re to 
apply. No Agency/ Recruiter fees paid. 


Let your "true colors shine through" when 
you advertise your computer products in the 


EVIE 


| HARDWARE/SOFTWARE SHOWCASE | 


| our newest, affordable, 


• Turns a SCSI tape drive into a Logical "disk". 
* Works with Windows 95-Long filenames. 
* CODEBLUE™ Disaster recovery for Windows 95. 
* TOWIN GUI for Windows 95. 

• Backup & Secondary storage. 

• Random Access Tape files 

* Read/write files directly to tape. 

* Supports SCS] DAT, 8MM, АІС 

* Crash Guard protects your data 


In" ане, еен 
Буны -Packard JetStore/SureStore 


T 1 
Ganaron Gyare Бим -Lagia 4-color advertising section! 
A Tandberg- Tecmar-WangDAT- WANGTEK-others. 


Pecomputing iq ® dl- О (Жыласа 


wasvaller 


For more information call your BYTE sales 


| representative (see listing, page 231) or 
| fax 603-924-2683 


Y ОА SureStore Tape 
We make tapes work like disks! Fath Referenced 


CELNE Voice 715-235-3388 * 715-235- 3818 Fax Solution 
http://www.tapedisk.com 


Circle 219 on inquiry Card. 


The BYTE Deck mails to a select group of 275,000 BYTE subscribers who are proven direct market buyers. 
In fact, BYTE subscriber surveys show that many readers prefer to buy through the mail order/direct channel: 


Direct Channel Preference 
for Purchases of: Software № 83% | 
Peripherals 
Computer Systems 


Networking 


4 Source: 1995-1996 Subscriber Study 


The average BYTE reader influences the purchase decisions of 107 others, works in a company with more 
than 1,000 employees, and influences more computer product purchases than any other person in 
his/her organization. The BYTE readership provides quality leads. 


р settle for — less? 
Call Brian t Higgins [ 3] 7 four огае! 2) 744-2009 
The! BYTE Reader: Simply t the Best 
Lg FIDE „КӨ A Division of The McGraw-Hill Companies 
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THE BUYER’ 


THE BUYER'S MART is a unique classified section 
organized by product category to help readers locate 


A DIRECTORY OF PRODUCTS AND SERVICES 


suppliers. Each ad has Inquiry numbers to aid readers mended). 


requesting information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/«" 
ads can include headline (23 characters maximum), 
descriptive text (300 characters is the maximum 


phone and fax number. 2"х2%" ad has more space for 
descriptive text (850 characters is the maximum recom- 35 ВМ 12 


RATES (Jan. 1996) 


DEADLINE: Ad copy is due approximately 2 months 14% 78790 $760 $665 
prior to issue date. For example: November issue — ?"xVA" 2ads/issue - - 635 
closes on September 8. Send your copy and payment З ads/issue — - 600 
іо: THE BUYER’S MART, BYTE Magazine, 1 Phoenix 1 ad $1,580 $1,515 $1,330 
Mill Lane, Peterborough, NH 03458. For more 2"x254" ads/issue - 2 1,265 
information please call Vivian Bernier in BYTE sales at 3 ads/issue — - 1200 


recommended) plus company name, address, tele- 603-924-2521 or FAX 603-924-2683. 


SVGA Splitters 


Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously 
on all monitors - Guaranteed 

Works with all VGA, SVGA, and RGB monitors 


Supports 1280 x 1024 – MADE IN USA 
* Special VGA extension cables to 250 ft 


HALL RESEARCH 800-950-6430 


Santa Ana, CA (714) 641-6607 


Inquiry 451. 


| BAR CODE | 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard, no software changes 

ж Reads 2015, 128, UPC/EAN, Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Supports DOS, Novell, UNIX, Mac OS, etc. 

* 100+ Configurable Options 

* Supports USA & International Keyboards 

ж 2 Year Warranty, 30 Day $$ Back Guarantee 

* Direct From Manufacturer 

ж Top Rated by Independent Review 

ж Complete with CCD Scanner — $599 

* Complete with Laser Scanner — $655 

* Complete Wand only Reader- $329 


Worthington Data Solutions 
3004 Mission Street « Santa Cruz, CA 95060 408-458-9938 


800-345-4220 


Portable Reader 


ж AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

ж 2 Built-In Inventory Programs or create custom 

ж Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

Жж Serial Interface and Keyboard Interface 

ж Reads 2015, UPC/EAN, 128, Code 39, etc. 

x 2 year Warranty on Reader & Wand 

ж 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand — $799 

ж Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street * Santa Cruz, СА 95060 


408-458-9938 FAX 408-458-0904 800-345-4220 
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BAR CODE m 


Labeling Sofrware 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for 005-$279. LabelRIGHT for Windows- 


$295. 
30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


RF Terminal 
Communicates 2 way to Serial Base Station from 
150-600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable 
frequencies. Small size and low weight — 12 oz. 
with batteries. Base Station — $795. 

Terminal — $1095. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 
Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Realtime Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

> Built-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-In Inventory Programs 


» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

> Built-in Calculator 


» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

> 30-day $$ Back Guarantee - 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


eseesecs(C OLOR — Add $100 ITITITIT 


BARCODE | 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
Emulates Keyboard: Works With Any Software 
Data Appears as Keyboard Input 
Uses Enhanced Decoding Algorithms 


Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


Reads All Popular Bar Codes (16 types) 

Reads HIGH, MEDIUM, & LOW density codes 

Auto-Discriminates Between Bar Code Types 

Easily Programmed with a Bar Code Menu 

Over 140 User Configurable Options 

Daisy Chain Up to 96 Readers 

Supports NOVELL Networks 

Supports US & INTERNATIONAL Keyboards 

Direct From Manufacturer 

30-day $$ Back Guarantee, 1 Year Warranty 

Complete Unit with LASER Scanner — $645 

Complete Unit with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 
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Bar Code Printing Software 


LabelWorks for Windows 


» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


> Imports & Exports Graphic Files: 
TIFF, СІРЕ, BMP, РСХ, WPG, WMF, TARGA 


> Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE * * * 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


Bar Code Library DLL 


Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap tile, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bit version $649. 
StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 


800-552-2331 (in US) 
Inquiry 452. 


| | ВАВ СОрЕ | 


BAR CODE PRINTERS 


Only $1,495.00 (reseller pricing available) 


impeccable print quality, rugged performance! 
FREE Windows™ Bar Code Printer Driver with every printer 
purchase! Print bar codes from MS Word™ Write, Word Pad, 
Access’, Visual Basic™, Lotus* Approach®, Paradox”, ВАЗЕ”, etc. 


THARO SYSTEMS, INC. 
P.0. Вох 798, Brunswick, ОН 44212-0798 
htip://www.tharo.com/tharo/ Internet e-mail: tharo@tharo.com 


216-273-4408 Fax: 216-225-0099 


Inquiry 453. 


BOOKS 


12,000 COMPUTER TITLES 


Easy searching & ordering in our online stores. 
Computer books from 450 publishers. Web URL 
http://www.compubooks.com/, CompuServe, GO СВК. 
Excellent customer service. Worldwide shipping by 
UPS or USMail. MC/Visa/AmEx/Novus/JCB cards. 


CompuBooks?* Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 


_CD-ROM 


Consolidated CDROM, Inc 
Worldwide suppliers of CD-ROM software. 
We do import, export, publishing & distribution. 
We also buy & sell all types of memory chips. 
Dealers Wanted! 

102 Greenwood Ave Wyncote PA 19095 USA 


800-8CD-ROMS 215-572-9831/215-572-9832 fax 
Email: cdrom € consldcdrom / www.consldcdrom.com 


Inquiry 457. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
RAID NOW AVAILABLE 
No Device Drivers/ MSCDEX needed, Complete Kit 
Networks CD Roms, unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 
http:/Awww.jescdrom.com 


CAD 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 454. 


CAD/CAM | 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 
* Controls up to six step motors simultaneously. 
* Linear and Circular Interpolation. 


е New features to accommodate machine control, 
* Easy-to-use DOS device driver. Super Manual. 
ə CAD-CAM interface available. 
ration, 1422 Amold Ave. 


TU Corpo 
Ability Systems осу, PA 19001 (215) 657-4338 


FAX: (215) 657-7815 


Inquiry 455. 


| CD-ROM 


INFOMAGIC CD-ROMS 


WORLD WIDE WEB on CD-ROM ........................ $30 


See the Web without being on-line! Most popular sites included! 
INTERNET Tools CD-ROM ............................. $30 
Networking tools & utilities tor OOS & UNIX 

USENET ВОО „м. у, аад шв a бе крае кшй» « ond $25 
comp.sources & alt. sources groups archived + lots of FAQ's 


pe OD RI >... tiii SU э ano әй $30 
Hundreds of Windows programs & games ready to plug & play! 

Dod rco door MT И $45 
Includes 5 CD Set, Install Manual, internet Guide & more! 

LINUX Developers Resource 5 CD Set .................... $25 
Complete OS, source code, on-line docs, Slackware & Red Hatt 
MOO-TIFF CD-ROM (for LINUX) ......................... $89 
Complete development system, 100% OSF/Motif compatible 
ОШРНОВВЕ А ГЕ БЕГ „ева сень saia vies ой $35 
Utilities, demos, games, shareware and morpail for 05/2! 

Ge es cc Wade a T $35 
Tool Command/Scripting Language - general purpose fibrary 


$ 
Utility language for UNIX, Windows, МТ, 05/2, DOS, MAC & more! 
GAMES- Tot DAZE 2 CD Seb, ............................ $30 
Hundreds of games, demos & source code, X2FTP Archive 
BSDISC 2 CD Set (NetBSD & FreeBSD) .................. $35 
Complete Unix-like OS & install scripts for both 
STANDARDS 2? ОО Ва! „а —— — $30 
RFCs, IENS, CCITT/ITU Bluebook, Windows Sockets 
SOURCE CODE CDROM re $30 
4.4 BSD-Lite 2, XIIR6, MACH, Andrew Windowing, more! 
Phone Orders: 1-800-800-6613 We accep! 
Fax Orders: «1-520-526-9573 MC, VISA & AMEX 
Int] Phone: «1-520-526-9565 
Web Orders: www.intomagic.com E-mail: orders@infomagic.com 
11950 N. Hwy 89, Flagstaff, AZ 86004 


Inquiry 456. 


Inquiry 458. 


WALNUT CREEK CDROM 


FreeBSD. 2.1 Rock solid Berkeley Unix for PC w/src. 
2 disc set, easy install, 6 mo updates 
Slackware Linux. 2 disc *OFFICIAL* Slackware 3.0. 
Internet's favorite. Quarterly updates 
Cica MS Windows. 4000+ Windows programs, games, 
drivers, fonts, shells, src. Indexes in German/Spanish/ 
Italian/French/English/Japanese. Quar. updates 
Hobbes 05/2. 1000 MB Free/Shareware drivers, app's, 
etc. 0S/2 Mag's product of the year! 6 mo updates 
Simtel MSDOS. 2 discs, premier Internet technical, 
programming Free/Shareware 
Black Hawk. — New Win. 95 shareware collection 
Internet Info. 17,000 doc's. FAQs, FRCs, & IENS 
Music Workshop. 2 Music prog., midi, demos, etc 
Project Gutenberg. 350+ Copyright free books 
Scientific Library. Technical shareware. DOS/Win 
POV-Ray. Ray-tracing images, src, documentation 
§0+ titles about Windows 95 & NT, games, Tcl, регі, QRZ! 
Ham Radio, Music, Fonts, Royalty-free images 


Call for your FREE catalog today! 
All our products are unconditionally guaranteed! 
1-800-786-9907 
4041 Pike Lane, Ste 0-214, Concord, СА 94520 


+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674-0821 
orders@cdrom.com hilp://www.cdrom.com/ 
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COMPUTER GRAPHICS 


Work from Home 


We need help creating our “Virtual World 
Project”. Use your 486PC or PentiumPC to 
create 3D models for our CD-ROM. 
Average $20 to $30 per hour with a 
signed contract. Software is required and 
training is available. Call: 


DATA RECOVERY 


We Can Save It! 


All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 
Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 461. 


The Leader in Data Recovery 


@ Expertise in virtually every operating system 
& media storage device. 


@ 24-Hour support & emergency services available. 
@ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 • CA: 1-800-752-7557 
DC: 1-800-650-2410 е Europe: +44 (0)181 974 5522 


Inquiry 462. 


DATA RECOVERY when I.T. Matters 
е Tape, Optical or C.D. Media 
е Accidental Overwrites 
е Hardware or Software Failure 


VOGON 


Europe Tel +44 (0)-1734-890042 
Fax +44 (0)-1734-890040 
Tel 405-321-2585 Fax 2741 


USA 


Inquiry 463. 


DATA/DISK CONVERSION 
WE WROTE THE BOOK! 


Deal direct with the company who developed 
the systems that most others use... 


SHAFFSTALL! Tape/Diskette 


Transfer/Conversion/Duplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1-800-357-6250 317-842-2077 


Shaffstall Corporation (Fax) 317-842-8294 


Inquiry 464. 


| DATABASE | 


DbCAD dev 1.3 DLLs 
Create, select, edit, import (OXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which you can overlay vector drawings (DWG, WMF, 
graphic DBF). Manage a graphic window (pan, 
zoom, overview, pick). Print by using Windows 
driver and fonts. 


Channel inc. U.S.A. 


3rd DimensionTechnologies, nc. 1-800-455-3558 
Inquiry 460. 


COMPUTER MEMORY _ 


WE'LL PAY YOU FOR YOUR OLD MEMORY 
Simms, Dips, Laser Printer, 1 Megx9, 4 Megx9, DRam Chips 
— ANY MEMORY — 

All Memory Has Value! Don't let your oki memory collect dust 
Cail or fax what you have available 


1-800-718-7755 
THE MEMORY LIQUIDATORS 


“Тһе company that buys memory back" 
531 Main St., Ste. 1174, Ef Segundo, CA 90245-3060 


Ph. 310-876-3074 Fax 310-676-3076 


+617-863-0068 http://www.mynet.it/abaco 


Inquiry 465. 


. EDUCATION | 
B.S. & M.S. In COMPUTER SCIENCE 


The American Institute For Computer Sciences offers an in- 
depth home study program to eam your Bachelor of Science 
at home. B.S, subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 
1-800-767-2427 1-205-323-6191 
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EMBEDDED CONTROLLERS 
v/ MAKE А DATALOGGER FAST! 


TDS2020 - the ideal low-power micro-controller 
for building a datalogger. From only $199 (100s) 


V Fast development with high-level Forth- no emulating! 
м Application software library provided - easily tailored! 
/ Save to b/b RAM, PCMCIA cards or mini hard drive! 
/ Take 10/12 bit analog signals. digital or ASCI data! 
Call today for details: (716) 425-3753: -3835 (fax) 
SAELIG CO. 1193 Moseley Rd. Victor, NY 14564 


Inquiry 466. 


FOREIGN LANGUAGES 


Foreign Language Software Leader 

Largest selection of Translation, dictionary, language 

learning, fonts, word processing, OCR etc. from any 
company! Best prices, Satisfaction guaranteed! 

Free 52-page Catalog. 
http://www.lainet.com/CLR 
Character Language Resources 
800-900-8803 FAX 310-996-2303 
2130 Sawtelle Blvd. Ste. 304A, Los Angeles, CA 90025 


Inquiry 467. 


| HARDWARE 
Pre-Owned Electronics, Inc" 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985. 
APPLE 11° & MACINTOSH” 


SYSTEMS * PARTS * EXCHANGE REPAIRS 
Call for а Catalog.. 800-274-5343 


Office: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD « BEDFORD, MA 01730 


Inquiry 468. 


HEWLETT-PACKARD 
Buy - Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 


HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 E-mail : sales@dasher.com 


Inquiry 469. 


HELP WANTED 21 


w EXTRA INCOME “96 з: 


Earn $200-$500 weekly mailing travel 
brochures. For more information send 
a self-addressed stamped envelope 


Ы C.C.L. Travel 


P.O. Box 612290, Miami, FL 33261 


Inquiry 470. 


Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via serial, parallel, or Modems 


Also via Ethernet or Arcnet, or mix! 
Typically only 40k of RAM 


Information Modes 
817-387-3339 / P.O. Drawer F, Denton TX 76202 


Fax 817-382-7407 Orders 800-628-7992 


Inquiry 471. 
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|». MEMORY 


MEMORY 
BATTERIES & FAX/MODEMS 


for over 3,800 brands and models of PCs and Laser 
Printers. Batteries for Camcorders & Cellular Phones also 
available. More cholces than anyone on earth. 


* Discover е VISA е MasterCard » Amex • Corporate POs • 


CONTROL Memory Factory 


(800) 952-7867 (408) 437-1122 Fax: (408) 437-1278 


Inquiry 472. 


PROGRAMMERS TOOLS 


The Fastest xBASE Engine... 


for C, C++, Visual Basic and Delphi programmers. 
Get multi-user compatibility with FoxPro, Clipper 
and dBASE files. CodeBase is portable between 
DOS, Windows and UNIX! includes client/server 
option as well as data-aware custom controls and a 
visual report writer! 


FREE 30 day trial 
Call Sequiter Sofrware Inc. for details! 
Phone 403 437 2410 FAX 403 436 2999 


Inquiry 473. 


SECURITY | 


EVERLOCK Safe-D EVERKEY 


CPU-Lock * CD-ROM Lock * Serialization « 
Registration “ Date & Execution Limits • 
Window 95 • 3.11 * DOS 


Az-Tech Software, Inc. 
Leaders in Software Security 


Call Today For More Information! 
Phone: (816) 776-2700 rax: (816) 776-8398 


Inquiry 474. 


THE ULTIMATE SOFTWARE SECURITY 
© STOPCOPY family - UNCOPIABLE copy protection 
€ STOPVIEW software encryption 
@ NETLIMIT network license metering 
Ф DOS, Windows, Macintosh, 05/2, support 
@ No source code changes required - for ANY of our 


products in ANY environment 
@ Our products destroy ALL of our competition 
@ Call for FREE demo disk, or to discuss our products’ 
MANY options 
' BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
800/TRY-ABBI е 800/879-2224 е 301/871-1094 е FAX:301/460-7545 


Inquiry 475. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


"Software Copy Protection with NO Hardware Key and NO Disk Key" 
CrypKey is software copy protection that is 
• completely secure from any disk copy program 
• completely compatible wtih MSDOS, MS WINDOWS, 
WIN 95, WIN NT | 
* completely compatible with CD-ROM, BBS, or Internet 
distribution! 
e customer friendly — no disk key, no hardware key, less 
support calls 
CrypKey can increase your software sales by allowing you to 
sell your program 
• by increments - sell add-on software options or levels to 
your customers 
* by number of runs — e.g. sell 100 calculations for $100.00 
* by time period — e.g. lease or demo your program 
for 60 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controis Ltd. - engineering and 
software since 1972. 
Kenonic Controls Limited 
7175-12th Street South East 
Calgary, Alberta, Canada T2H 286 
(403) 258-6200 « tax: (403) 258-6201 
INTERNET: crypkey@kenonic.com 


Inquiry 476. 


SECURITY — — 
Cop's CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Internet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: 45 3123-2350 Fax: + 45 3123-8448 


CRYPTO-BOX™ Locks in Your Profits! 
The Marx CRYPTO-BOX is the result of 10 years 
experience in effective software protection. 
© microprocessor controls ID codes, memory, dynamic 

algorithm and high speed data encryption 
@ remote access to passwords and counters 
e license metering in networks: single key per LAN 

MARX International, Inc. 
20 Executive Park West, Suite 2027, Atlanta, GA 30329 
404-321-3020 1-800-МАНХ-ІМТ fax: 404-321-0760 
Visit aur Home Page: http://www.marx.com 


Inquiry 477. 


KEY LOK II'^ SECURITY 


Software Piracy Prevention — Survival 13 years proves 
effectiveness of powerful multilayered security. Algorithmic 
response, programmable memory, counters, lease control, 

remote update. Low pricing ($13.95/1000, $15.50/50, 


$16.00/5, $19.95/2). No startup costs. No ID on devices. 
Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littleton, CO 80122 
1-800-4KEY-LOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 478. 


OFTWARE PACKAGING 
С FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Software!! From manuals and binders to mailers and shippers 


LABELS * LABELS • LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


«FREE CATALOG*** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 479. 


SOFTWARE/ANALYSIS TOOLS| 


Warnier/Orr Diagrammer 


Divide and conquer. Manage complexity by visually 
breaking down problems using B-liner, a new 
diagram editor. Uses range from rigorous process 
specifications & structured data diagrams to work 


breakdowns & informal "to do" lists. Demo on web. 
* Powerful editing & formatting * OLE 2.0 server 

* For Windows 95, NT, & 3.1 + Extensive online help 
$149 (60 day money back guarantee) Varatek Software, Inc. 
http://www.std.com/varatek (508) 685-7003 


Inquiry 480. 


SOFTWARE/BUSINESS 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, batch control, on-line help, 
output record reformat, free tech support. 

For the PC, PC LAN, S/36, AS/400. 


FREE 30 day trial 
Computer Keyes Те; 206-776-6443 
21929 Makah Rd., Fax 206-776-7210 


Woodway, WA 98020 USA: 800-356-0203 


S/W / DEVELOPMENT TOOLS 


DWG and DGN Access Technology 


С.5.1.'5 Engineering Data Access Technology 
(EDAT™) provides programmers with complete 
access to CAD drawing information. Use EDAT to 
lead, query, write, and modify AutoCAD DWG 
(including R13), DXF and MicroStation DGN 
formats. EDAT is available on Windows, Win 32s, 
UNIX and DOS. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 481. 


_ SOFTWARE/ENGINEERING 


Enterprise Wide Viewing and Markup 


Use AutoVue Professional to view and mark up documents. 
Gain access to over 150 (ile formats from engineering, 
vector, raster, hybrid, wordprocessor, spreadsheet, 
database, fax, and more. Supported formats include 


AutoGAD DWG, MicroStation DGN, TIFF, Word, 
WordPerfect, Excel, and more. Available for Windows, DOS, 
and UNIX, 


Cimmetry Systems Inc. 


(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 482. 


Analog/Digital Simulation!! 


= Windows, NT, DOS е Моде! Libraries, RF, Power 
е Power Мас, Macintosh * More Than 5000 parts 

е IsSpice4 Real Time SPICE » Waveform Analysis 

е Mixed Mode Simulation • Full SPICE programs 

* Schematic Entry starting at $95. Complete 
е New AHDL Modeling КИП systems, $595-$2595 


Р.О. Box 710 San Pedro, СА 90733-0710 — 2 
(310)833-0710, FAX (310)833-9658 | П ў USO 
Call for your Free Demo and information kit, 


Inquiry 483. 


SAUNA: 3D THERMAL ANALYSIS 
® Models: PCBs, stacked plates, heatsinks, multiboard 
enciosures. ® All heat transfer modes: convection, 
radiation, conduction ® Interactive menu-driven 
е Thermal parameters library 9 Fast “What if": 
dimension, тарі, finish, analyses € Easy to learn & use 
* ІВМ PC & Macintosh 1! 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 484. 


= SOFTWARE/GRAPHICS 


The Ultimate Imaging Toolkit 
AccuSott Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 
TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF, PICT, WPG, EPS, PNG, Group 3, Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, ПІ Е, LaserData, CALS, АТТ, СІР, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 
Guaranteed to read ail raster images in existence 
in the listed formats! 
ж Import, export, scanning, conversion, compression 
x: Printing, display, image processing 
% Support all languages 
x Fax formats and multi-page images 
xx Rotate, zoom, scale, color reduction 
x Thumbnails, sharpen, special-effects 
* Multi-Platform Support 
Win 3.x,Win9S\ МТ, 005, DOS 32, VBX, OCX, 05/2, FoxPro, 
Sun OS, Solaris, HP-UX, AIX, SGI, SCO, Mac, PowerMac 
% Pro Gold versions for Windows as a DLL, VBX, OCX 


Win 95\ NT, 05/2, UNIX and Macintosh platforms. 
AccuSoft Corp. Call 800-525-3577 


Two Westborough Business Park Westborough, MA 01581 
TEL (508) 898-2770 FAX (508) 898-9662 
Compuserve: GO ACCUSOFT — http;//www.accusoft.com 


Inquiry 485. 


| SOFTWARE/GRAPHICS 


е - 
Viewing 
‘View’ enable your application with the most extensive 
viewing libranes - Viewing & Conversion Enabling 
Technology. Add viewing capabilities for over 150 file 


formats within your Windows application in a matter of 
hours. The same technology used in AutoVue® and 


other leading viewing and document management 
software. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 486. 


c/c NEW RELEASE cic} 


TG-CAD Professional v.6.0 
For Win 95, Win 32, Win NT, Win 3.1 A 2D & 3D 
library of CAD routines (16 & 32 bit versions) for 'C 
programming. Draw, Fill, Shade, Dimension, DXF, 
Fonts, Color & more included. Free Demo & 
Technical Paper available. 


Р.О. Box 3411 52, Plano, Texas USA 75094 

D S н Fax 1-214-423-7288 Pho 1-800-635-7760 
BBS: 1-214-881-9322 

DISK SOFTWARE INC. 


Inquiry 487. 


LEADTOOLS 


Programmer's Conprebensive [maging Solution 

With LEADTOOLS 6 you can: 

* Import/export 40+ of the most popular file formats. 

* Compress images w/ multiple options (CCITT G3 & G4, PNG, 
JPEG, CMP). 

* Process images, using simple or complex regions; spatial 
transformations, spatial filters, binary filters, histogram 
modifications, combining, auto despeckling, auto deskewing 
etc. 

* Convert colors: reducing/expanding color depth, grayscaling, 
halftoning. 

* Support any standard display device w/ casy to use ultra fast 
paint, zoom, scroll, crop & pan routines will make your app fly. 

* Annotate B&W documents & color images: text, highlight, sticky 
notes, redline, free hand, blackout etc. 

* Support TWAIN complaint scanners. 

* Print images w/ automatic preprocessing, to any supported 
printer. 


Download free imaging application built with 
LEADTOOLS 6 htip://www.ieadfools.com/ or са! 


1-800-637-1835 
LEAD 
TECHNOLOGIES 


INCORPORATED 
704-332-5532 ( Fax) 704-372-8161 CIS: “GO LEADTECH" http://www. leadtoois. соту 
Inquiry 488. 


SOFTWARE/SCIENTIFIC 
МТЕХ Scientific Desktop Publishing 


• Scalable Fonts » Font effects • Typeface customization 
* Equations * Tables е Graphics * Foreign languages 
* Multi-lingual spell & hyphenation * IDE * On-line help 
• Dos, 005-32 and Windows versions • From $199 
X of Tomorrow -Notices of AMS, March 1991 
Call now fora FREE DEMO DISK 


PAicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Те! (718) 575-1816 Рах (718) 575-8038 
See us on Web: hitp://www.micropress-inc.com/ 


Inquiry 489. 


SCIENTIST®@ 
FITS EQUATIONS TO DATA 


Free demo version available on our 


world wide web site at 
http://www.micromath.com/-mminfo 
MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943-0299 


Inquiry 490. 


SOFTWARE/VOICE/FAX 


Computer Telephony 'C' Libraries 
Muiti-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value. 
Also available: Windows based application generator. 


Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 
Fax-On-Demand: 514-835-2216, E-mail: gqgagnon@cam.org 
Check our home page: http://www.cam.org/-ggagnon 


STATISTICS SOFTWARE 


UNISTATe 


the ultimate data analysis 
add-in for MS Excel'M 


http://www.unistat.com 


USA: Tel: (609) 466-9200 Fax (809) 466-1688 
World: Tel: 44 181 964 1130 Fax: 44 181 964 0531 


Inquiry 491. 


WINDOWS 
*FREE INTERNET 


217-322-1111 


Full Access 28.8K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 492. 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and а! FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 493. 
YOUR AD HERE 


ADD IMPACT 
- WITH 
COL.OH 


IN THE 


BUYER'S MART!! 


Attract the attention of your 
customers with the addition of 
color to your ad. 


Call 
Vivian Bernier today 
at 603-924-2521 


for rates and details 
to start or upgrade 
your advertising today! 


oR FAX 603-924-2683 


Inquiry 494. 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. 


А 


ACCENT SOFTWARE INTL 


Page No. 


100 


601-602 ACCENT WORLDWIDE ІМС 84 


206-207 АС! 223 
200-201 АЕ НОМЕ CORPORATION 222 
61-62 ALADDIN SOFTWARE 
SECURITY INC 78 
63-64 ALADDIN SOFTWARE 
SECURITY INC 172 
133 ALLMICRO 203 
154 ALTEX ELECTRONICS 127 
172 AMERICAN ADVANTECH 218 
208 АМЕВІСАМАСУАМТЕСН 221 
65 — AMERICANPOWER — 
CONVERSION 16-17 
: AMERICAN POWER 
CONVERSION 16A-B 
612 ANDREA ELECTRONICS CORP 66 
‘ ANTHRO CORP 83 
185-186 APPRO INTERNATIONAL INC 219 
224 АВТЕСОМ 116 
227-228 ASHTEK INC 215 
605 АТТАСНМАТЕ CORP 64NA 5 
: AUTODESK 223 
188-189 AXIOM TECHNOLOGY 219 
104 B мона 32-33 
. BAY NETWORKS 32A-B 
450 BIX 235 
67 — BORLANDINTERNATIONAL 19 
226  BORLANDINTERNATIONAL 128 
: BYTE BACK ISSUES 216 
. BYTE DECK 225 
68 BYTEONCDROM 174 
. BYTE SUB MESSAGE 182 
. BYTE WEB SITE 
218 c SYSTEMS 225 
98-99 — CALIFORNIA PC PRODUCTS INC 170 
193-194 CAMELEON TECHNOLOGY INC 222 
140-141 CDG SYSTEMS 212 
91 CENTRAL DATA 57 
. COMPAQ SYSTEMS 22.23 
69 COMPUSERVE 137 
* COMPUSERVE 136A-B 
115 COMPUTER DISCOUNT 
WAREHOUSE 204-205 
. COMPUTER PROFESSIONALS’ 
BOOK SOCIETY 64A-B 
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Phone No. 


http://www 


accentsoft.com/ 


800-535-5256 
800-983-1177 
818-961-2499 


800-223-4277 


800-223-4277 
800-653-4933 
800-531-5369 
800-800-6889 
800-800-6889 


800-800-4APC 
DPT.A2 


401-788-2797** 
800-707-5779 
800-325-3841 
800-927-5464 
800-872-2783 
800-801-9400 
800-426-6283 
800-964-6432 
909-464-1881 


800-8-BAYNET 
ext 27 


512-218-3868 
800-695-4775 


800-336-6464 
50510 


800-336-8464 
50583 


146 http//www.byte.con 


206-885-7888 
800-394-4122 
800-440-7466 
800-741-6227 
217-359-8010 


800-345-1518 
PAQFAX 


800-487-4838 
800-487-4838 


800-959-4CDW 


614-759-3666 


inquiry No. Page No. Phone No. 
2 COMPUTER PROFESSIONALS' 
BOOK SOCIETY 64МА1  614-759-3749'* 
116 COMPUTERLANE UNLIMITED 210 800-526-3482 
70 COREL COMPLETE GRAPHICS 31 613-728-0826 
ext 3080 
142 COREL SCAN РНОТОРАМТ 115 613-728-0826 
ext 3080 
71 COREL XARA 15 613-728-0826 
ext 3080 
119-120 CYBEX CORPORATION 195 205-430-4030" 
117-118 CYBEX CORPORATION 199 205-430-4030"* 
170 CYCLADES CORPORATION 218 800-882-9252 
D 
к DATA ACCESS CORP 206 800-451-3539 
ы DATACOMMUNICATIONS 152-153 
121 DATALUX CORPORATION 194 800-DATALUX 
$ DELL COMPUTER CORP (F1000) CIV 800-626-4821 
е DELL COMPUTER CORP (F1000) СІП 800-424-1366 
* DELL COMPUTER CORP CIV 800-225-4898 
ы DELL COMPUTER CORP СШ 800-232-5620 
ы DELL COMPUTER CORP 42-43 800-232-8546 
72-73 DELTEC 144 800-335-8321 
96 DESKSTATION TECHNOLOGY 73 800-793-3375 
608 DIGITAL ALPHASERVER 8-9 — 800-DIGITAL 
609 DIGITAL STORAGEWORKS 64NA8 — 800-DIGITAL 
122 DISTRIBUTED PROCESSING 
TECHNOLOGY 198 407-830-5522 
| 74 DOLCH COMPUTER SYSTEMS 165 800-995-7580 
216 DUNN SYSTEMS 224 800-486-DUNN 
E 
212 EMATEK GMBH 224449 221 529666" 
F 
221 FIELDWORKS 139 800-588-9144 
123-124 FIRST SOURCE INT'L 213 714-448-7750 
G 
190-191 GRANITE DIGITAL 221 510-471-6442 
197 GTEKINC 222 800-282-4835 
H 
* HEWLETT PACKARD 11 800-526-1036 
214-215 HIWAY TECHNOLOGIES 224 800-339-HWAY 
125-126 HORIZONS TECHNOLOGY 215 819-292-8331 
{ 
ы ІВМ OS/2 35 800-ІВМ-3333 
ext ЕА110 
213 ICC GROUP INC 224 800-270-9420 
ы IDT INTERNET 59 800-743-4343 
180 INTEGRAND RESEARCH 220 209-651-1203 
75 INTEGRIX INC 63 800-300-8288 
222-223 INTEK TECHNOLOGIES 49 800-654-3249 
ext 4501 


inquiry No. 


209 IO TECH 220 


105-106 IXOS SOFTWARE GMBH 


J 


к JDR MICRODEVICES 217 
181 KILA 220 


143-144 KINGSTON TECHNOLOGY 90 


L 


134-135 L A TRADE 202 
192 LIBERTY SYSTEM INC 221 
М 
606-607 MAG INNOVISION 64NA 7 
à MCGRAW HILL NRI 40A-B 
127 МЕС COMPUTER EXPRESS 208-209 
157 MICRO 2000 120-121 
128-129 MICRO SOLUTIONS COMP 
PRODUCTS 211 
145-146 MICROGRAFX 103 
, MICRO-INTERNATIONAL INC 222 
93 MICRON ELECTRONICS 28-29 
92 MICRONELECTRONICS СЫ 
202 МІСАОРАТЕМТ 223 
+ MICROSTAR LABORATORIES 221 
107-108 MIRO COMPUTER 
PRODUCTS AG 
, MOTOROLA 74-75 
s MOTOROLA 76-77 
i 
210 NATIONALINSTRUMENTS 221 
166-167 МВАЅЕ 126 
à NEC 140-141 
76 МОВІЕМЕТ 82 
п № 168 
0 
i OSBORNE MCGRAW-HILL 94-95 
Р 
136 PC'S COMPLEAT 200-201 
78 PERSOFT INC 149 
211 PERSONAL TEX 224 
79-80 PINNACLE MICRO 7 
603 PIPELINE USA/PSINET 87 
81 РКМАНЕІ|МС 171 
130 — POLYWELL SYSTEMS 214 
89 POWERSOFT CORP 
LANGUAGES DIVISION 27 
150-151 PROXIMA CORPORATION — 110 


Page No. 


Phone No. 


216-439-4091 


175 +49-89-46005-0 


800-538-5000 


800-505-6749 
714-435-2600 


800-433-3726 
408-983-1127 


800-827-3998 


516-435-1199 
800-864-8008 


800-295-1214 
800-376-5119 
800-967-5667 
208-465-3434 
208-465-3434 
800-648-6787 
206-453-2345 


39 449-531-2113-100 


512-794-0100 
800-858-7815 


508-460-3456** 
610-941-9600 


800-822-8158 


508-624-6400 
800-368-5283 
800-808-7906 
714-789-3000 
800-799-0676 
414-354-8699 
800-300-7659 


800-265-4555 
800-447-7694 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
information You Need = FAST! 


FAST z > YES! I want FREE product information from the following advertisers 
3 Es xis 
a 


Е Fill out this coupon carefully. Please print. А. My company profile is best described as: (check one) D. Please indicate which specific fields of 

Н 1 О Corporate end user interest are important to you: (check all that 
INQUIRE BY М AIL i 2 О Computer/communications manufacturer apply) 

Е 3 О Reseller/distributor/OEM/ntegrator/consultant 

| : Name 4 C Other (please describe): 19 Г] Mobile Computing 
Enter your name and : Last 20 D Application development 
: 1 Title — — 21 О Client/Server 
add ress at right. Е В. Му job function is best described as: (check one) 22 D Intemet/on-tine 
Н : 5 C Company Management 23 O Video Conferencing 

Then circle the : Company 6 (1IS/MIS/IT Management 24 D Multimedia 
А р f 7 0 Systems Engineering/Integration 25 CPC Telephony 
inquiry numbers that : Nds 8 О Departmental Management (поп-15/М15) 

: 9 С Technical Services Support E. Do you influence the purchase of the 
correspond to those : 10 C1 Other (please describe): following products or services for your 

А г organization? (check all that apply) 
on the advertisement : FEE" ан. 
: : C. My responsibilities require that | be involved with the following 26 С Computers/peripherals 
ог ВҮТЕ article, and ; operating system environments: (check all that apply) 27 O Software applications == 
. в Se es 11 000$ 28 C Remota/wireless communications 
mail this postage- | ан 29 CILAN hardware or softwar 
А |; City 13 O Mac/0S 30 O Internetworking hardware, 

paid card. 14 C UNIX (any, including Solaris) software, or services 

i 15 C1 Windows 

ЕЗ әт 

: 17 D NetWare | 

: Phone 18 C Other (please describe); 2-2 Apni 1996 
FASTER: SS р — 

| А. я Fax Valid until June 30, 1996 


INQUIRE BY FAX 


Enter the Advertiser Inquiry Numbers 
information as 6 7 506 597 598 599 600 601 602 606 607 610 611 612 
р 20 23 24 613 614 615 616 617 618 619 623 624 627 628 629 
described above, 40 41 632 633 634 635 636 640 641 644 645 646 
А 57 58 649 650 651 652 653 657 658 661 662 663 
then fax this | 74 75 666 667 668 669 670 674 675 678 679 680 
d to: 91 92 683 684 685 686 687 691 692 695 696 697 
cara to: 108 109 700 851 852 853 854 858 859 862 863 864 
i 125 126 867 868 869 870 871 875 876 879 880 881 
800-571 “7130 : 142 143 147 148 884 885 886 887 888 892 893 896 897 898 
i 159 160 164 165 901 902 903 904 905 909 910 913 914 915 
І 176 177 181 182 918 919 920 921 922 926 927 930 931 932 
; 193 194 198 199 200 201 935 936 937 938 939 943 944 947 948 949 
; 209 210 211 215 216 217 218 952 953 954 955 956 960 961 964 965 966 
| 226 227 228 232 233 234 235 969 970 971 972 973 
i 243 244 245 249 250 251 252 
FASTES ш: 260 261 262 266 267 268 269 270 271 Editorial inquiry Numbers 
277 278 279 283 264 285 286 287 288 289 
WT, i 294 295 296 300 301 302 303 304 305 306 | 976 977 978 979 980 981 982 983 984 985 986 987 988 989 990 991 992 
| 311 312 313 317 318 319 320 321 322 323 | 993 994 995 996 997 998 999 1000 1001 1002 1003 1004 1005 1006 1007 1008 1009 
INQUIRE ON | 328 329 330 334 335 336 337 338 339 340 | 10101011 1012 1013 1D14 1015 1016 1017 1018 1019 1020 1021 1022 1023 1024 1025 1026 
: 345 346 347 351 352 353 354 355 356 357 | 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040 1041 1042 1043 
THE INTERNET : 360 361 362 363 364 368 369 370 371 372 373 374 | 10441045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 1057 1058 1059 1060 
: 377 378 379 380 381 385 386 387 388 389 390 391 | 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 
Access BYTE’s Е 394 395 396 397 398 402 403 404 405 406 407 408 | 10781079 1080 1081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 
411 412 413 414 415 419 420 421 422 423 424 425 | 10951096 1097 1098 1099 1100 1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 
А t | 426 427 428 429 430 431 432 436 437 438 439 440 441 442 | 11121113 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 1124 1125 1126 1127 1128 
home page at: t | 443 444 445 446 447 448 449 453 454 455 456 457 458 459 | 11291130 1131 1132 1133 1134 1135 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 
г | 460 461 462 483 464 465 466 470 471 472 473 474 475 476 | 11461147 1148 1149 1150 11511152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 
WWW byte com = | 477 478 479 480 481 482 483 487 488 489 490 491 492 493 | 11631164 1165 1165 1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 
- = = | 494 495 496 497 498 499 500 504 505 506 507 508 509 510 | 11801181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 
and click on Free : | 511 512 513 514 515 516 517 521 522 523 524 525 526 527 | 11971198 1199 1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 
ive : | 528 529 530 531 532 533 534 538 539 540 541 542 543 544 | 12141215 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 
Product Information. : 545 546 547 548 549 550 551 555 556 557 558 559 560 561 | 1231 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 
PFIUUUUL ITIIUITTIIQUUII.: | 562 563 564 565 566 567 568 572 573 574 575 576 577 578 | 12481249 1250 1251 1252 12531254 1255 1256 1257 1258 1259 1260 1261 1262 1263 1264 
: | 579 580 581 582 583 584 585 589 590 591 592 593 1265 1266 1267 1268 1269 12701271 1272 1273 1274 1275 1276 1277 1278 1279 1280 1281 
Follow the 
i H -lj : Product Catego Graphics Tablets/Mice/ Tape Drives 23 On-Line Services 38 
instructions on line. = Information gory Pen Input 10 UPS/Power Management 24 Operating Systems 39 
Е Keyboards 11 Voice Technology 55 OS/2 54 
= To receive information for an LAN Hardware 12 Softw Programming Languages/ 
: entire category, circle the appropriate Laptops & Notebooks 13 ^ ius 25 Tools 40 
= number in box above. Mail Order 14 и dn Security 41 
- Memory/Chips/Upgrades 15 Co aiina | Shareware 42 
i писне , Miscellaneous Hardware 16 D ааа Biwodng 27 Software Duplication 43 
: a 4 Modems/Multiplexors 17 = cquisition E Spreadsheets 44 
E Аза di Р 3 Monitors & Terminals 18 э -* \ 30 UNIX 45 
ү —— | Multimedia/CD-ROM 19 s si Utilities 46 
: Communications/Networking 4 Engineering/Scientific 31 ң 
i c S 5 PCMCIA 57 Entertal 32 Windows 47 
Е. ал Чут Printers/Plotters 20 пша Word Processing 48 
i Data Acquisition 6 P Graphics 33 
: : ] i rogrammable Hardware 21 я 
: Diagnostic Equipment 53 RAID Drive Arrays 56 Macintosh 34 General 
1 Disks & Optical Drives 7 SCSI/Periphe Mail Order 35 Books/Publications 49 
E : pheral Interfaces 59 é "e Е 
Diskettes/Duplicators 8 a Mathematical/Statistical 36 Recruitment 50 
Scanners/OCR/Digitizers 22 
Fax Boards/Machines 9 51 


Security 52 Miscellaneous Software 37 Miscellaneous 


8 -а т ee за ш вой за ва в: 


FREE PRODUCT INFORMATION - 


BYTE Advertisers Deliver the 
information You Need - FAST! 
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: FAST: 

: INQUIRE BY MAIL 
: On the opposite 

: side, enter your 

: name and address. 
: Then circle the 

: inquiry numbers that 
: correspond to those 
: on the advertisement 
: or BYTE article, and 
: mail this postage- 

: paid card. 
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_ FASTER: 


о 0 = 8| 20 
п ру © = |565 _ INQUIRE BY FAX 
5х =| 0 шшш : Enter the 
> 2s = "zz | information as 
чоё az. M. : described above, 
- 9 215 с> : then fax this 
һо = б = : қ 
з m JER : card to: 
í = "iz i 
O о "| S m | 800-571-7730 
т г< | 
2 T FASTEST: 
=, z > ; INQUIRE ON 
r^ ; THE INTERNET 
: Access BYTE's 


: home page at: 


| Www.byte.com 
; and click on Free 

: Product Information. 
: Follow the 

: instructions on-line. 
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BYTE 


inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
0 162-163 SOFTWAY AMERICA INC 126 303-670-5345 | 164-165 VORTEX COMPUTERSYSTEMES 
GMBH 123449-7131-255063** 
179 STARTECH COMPUTER 
82 QNX SOFTWARE SYSTEMS LTD 53 800-265- 
SLID 33 800 P АЕ | PRODUCTS 219 800-265-1844 үү 
ext 231 
205  QUALSTAR CORP -468- + 
223 800-468-0680 | 447  STATSOFT 97 918-749-1119 | 155-156 WAVETEK CORPORATION 124 800-854-2708 
168-169 QUATECH INC 218 800-553-1170 | , Clu MiGHOSVETERS sos 160-16 WEST HILLS LAN SYSTEM 125 800-FOR-LANS 
B T : 158-159 WIBU 125 800-986-6578 
137-138 RAIDTEC CORPORATION 212 770-664-6066 | 9 219 B009344884 604 WINBOOK 163 800-725-3469 
T RAINBOW TECHNOLOGIES 23 800-852-8569 217 WORKGROUP SOLUTIONS 224 800-234-7813 
219 TAPEDISKCORPORATION 225 715-235-3388 |, T—— 
103 RAVE COMPUTER ASSOCIATES 180 800-966-RAVE 
* TELE.COM 122 TECHNOLOGIES 207 215-922-0116" 
177-178 ВСІ 218  800-RCI-8090 
ext71 | 204 — TERNINC 223 916-758-0180 | ' WORLDWIDE 
TECHNOLOGIES 196-197 215-922-0116" 
183-184 RECORTEC INC 220 800-729-7654 | 86 TOSHIBA AMERICA INC 12-13 — 800-457-7777 
173 ВНЕТОВЕХІМС 219 408-370-0881 | 148-149 TRAVELING SOFTWARE 104 800-224-7704 X 
90 XEROX OFFICE DOCUMENT 
131-132 ROSE ELECTRONICS 216 800-333-9343 | 109  TRENDMICRODEVICESINC 173 408-257-1500 SVRTEMB "нет 
84-85 ROSS TECHNOLOGY INC 21 800.774.767; | 182  TRIVALLEY TECHNOLOGY INC 220 510-447-2030 7 
5 ү 203 — Z-WORLD ENGINEERING 223 916-757-3737 
195-196 SERMAX 222 800-209-7126 | 171 VIDEX INC 218 541-758-0521 152-153 ZYXEL USA 98 714-693-0808 
175-176 SIGMA TECH SOFTWARE 219 818-368-6132 | 87-88 VIEWSONIC 47 800-888-8583 | “Correspond directly with company. 
| indicates FAX Number 
187  SILICONRAX 220 800-700-8560 | * VISIO CORPORATION 109 800-24-VISIO E23 | Note: Calls to 900 numbers usually incur ап extra per-minute 
498-199 SLIGER DESIGNS 222 702-356-5595 113-114 VISION TEK 131 800-360-7185 charge Іп addition to any long-distance charges. BYTE is not 


BYTE ADVERTISING SALES STAFF 


responsible for charges incurred when calling these numbers. 


John M. Griffin, V.P. of Sales, One Phoenix Mill Lane, Peterborough, МН 03458, Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683, 102503.3142 8 compuserve.com 


NEW ENGLAND 

CT, MA, ME, NH, NY, Ri, VT, 
Ontario, Canada, Eastern Canada 
Merle Model (617) 860-6221 
The McGraw-Hill Companies 
24 Hartwell Avenue 


MID ATLANTIC 

NEW MEDIA/ONLINE PRODUCTS 

AL, AR, DC, DE, FL, GA, KY, LA, MD, 
MS, NC, PA, SC, TN, VA, WV 

Neil Helms (212) 512-4629 

Paul Franchak (614) 899-4912 


NORTH PACIFIC 
AK, Northern CA, HI, ID, MT, OR, 
Silicon Valley, UT, WA, WY, 
Westem Canada 
Roy J. Kops (415) 513-6861 
Susan Rastellini (415) 513-6951 


Peterborough, NH Office: 
Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 


BUYERS MART 
Souther U.S, 


Lexington, MA 02173 
FAX: (617) 860-6899 


NEW YORK 

NY Metro, NJ 

Michael Feinberg (212) 512-4811 
John Ferraro (212) 512-2555 
Jill Pollak (212) §12-3585 

The McGraw-Hill Companies 
1221 Avenue of Americas— 
28th Floor 

New York, МУ 10020 

FAX: (212) 512-2075 
75767.313@compuserve.com 


SOUTHWEST, ROCKY MOUNTAIN 
CO, OK, TX 

Burt Panganiban (214) 701-8496 
The McGraw-Hill Companies 
14850 Quorum Dr., Suite 380 
Dallas, TX 75240 

FAX: (214) 991-6208 


The McGraw-Hill Companies 
1221 Avenue of Americas— 
28th Floor 

New York, NY 10020 

FAX: (212) 512-2075 
76363.2405 @compuserve.com 


CENTRAL U.S. 

IA, IL, IN, KS, МІ, MN, MO, ND, NE, 
OH, SD, WI 

Lori Silverstein (614) 899-4908 
Jeanne Beeson (617) 860-6349 
The McGraw-Hill Companies 

921 Eastwind Drive, Suite 118 
Westerville, OH 43081 

FAX: (614) 899-4999 
75702.1066 8 compuserve.com 


INTERNATIONAL ADVERTISING SALES STAFF 
L. Bradley Browne, intemational Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2501, Fax: (603) 924-2683, 102503.3140 & compuserve.com 


UNITED KINGDOM, BENELUX 
Jonathan McGowan 

The McGraw-Hill Companies 

34 Dover St. 

London W1X 4BR 

England 

Tel: 444 171 495 6781 

FAX: +44 171 4956734 
102722,2407 @compuserve.com 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


GERMANY, SWITZERLAND, 
AUSTRIA 

Jürgen Heise 

The McGraw-Hill Companies 
Emil von Behring Strasse 2 
D-60439 Frankfurt 

Germany 

Tel: 449 69 5801 140 

FAX: +49 69 5801 147 
100775.770 @compuserve.com 


ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 
Zena Coupé, Amanda Blaskett 
A-Z Intamational Sales Ltd. 

70 Chalk Farm Road 

London NW1 ВАМ 

England 

Tel: +44 171 2843171 

FAX: +44 171 2843174 


Lisa Farrell (415) 513-6862 

The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 

FAX: (415) 513-6867 
103063.2246 @ compuserve.com 


SOUTH PACIFIC 

AZ, Southern CA, NM, NV 

Beth Dudas (714) 753-8140 
Emily Ospenson (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 92718 

FAX: (714) 753-8147 
103113.2411 @compuserve.com 


ISRAEL 

Dan Aronovic 

DARA International 
41 Ravutski 
Ra'anana 43220 
Israel 

Tel: 4972 9 919544 
FAX: «972 9 981934 


JAPAN 

Hirokazu Morita 

Japanese Advertising 
Communications, Inc. 

Three Star Building 

3-103 Kanda JImbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tel: +81 3 3261 4591 

РАХ: +81 3 3261 6126 


Brian Higgins (603) 924-2596 
Northern U.S 


_ Joseph Mabe (603) 924-2533 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck 
Brian Higgins (603) 924-2596 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


EURO-DECK 
Joseph Mabe (603) 924-2533 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE ASIA-PACIFIC 

AUSTRALIA, HONG KONG, INDIA, 
INDONESIA, KOREA, MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES, 
SINGAPORE, TAIWAN 

Weiyee In 

Jennifer Chen 

#305 Nanking East Road, Section 3, 
10th floor 

Taipei, Taiwan, 

R.O.C. 

Tel: +886-2-715-2205 

FAX: +885-2-715-2342 
103454.2020 @compuserve.com 
103454.2021 @ compuserve.com 
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INDEX TO ADVERTISED PRODUC 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response cara! 


Category No. 
inquiry No. Page No. 
ACCESSORIES /SUPPLIES 

612 ANDREA ELECTRONICS CORP 66 
ы ANTHRO CORP 83 
2 ADD-IN BOARDS 

193-194 CAMELEON TECHNOLOGY INC 222 
170 CYCLADES CORPORATION 218 
168-169 QUATECH INC 218 
164-165 VORTEX COMPUTERSYSTEMES GMBH 123 
3 BAR CODING 

171 VIDEX INC 218 
4 COMMUNICATIONS / 

NETWORKING 

154 ALTEX ELECTRONICS 127 
172 AMERICAN ADVANTECH 218 
ы BAY NETWORKS 32A-B 
104 BAY NETWORKS 32-33 
116 COMPUTERLANE UNLIMITED 210 
166-167 МВАЅЕ 126 
177-178 НСІ 218 
173 RHETOREX INC 219 
131-132 ROSE ELECTRONICS 216 
727-728 SEH COMPUTERTECHNIK GMBH 401$ 22 
175-176 SIGMA TECH SOFTWARE 219 
179 STARTECH COMPUTER PRODUCTS 219 
174 TALKING TECHNOLOGY INC 219 
155-156 WAVETEK CORPORATION 124 
160-161 WEST HILLS LAN SYSTEM 125 
5 COMPUTER SYSTEMS 

185-186 — APPRO INTERNATIONAL INC 219 
188-189 AXIOM TECHNOLOGY 219 
140-141 CDGSYSTEMS 212 
е COMPAQ SYSTEMS 22-23 
121 DATALUX CORPORATION 194 
ш DELL COMPUTER CORP Cll 
ш DELL COMPUTER CORP CIV 
ш DELL COMPUTER CORP 42-43 
96 DESKSTATION TECHNOLOGY 73 
733 DIGITAL EQUIPMENT CORP EUROPE 4015 9 
609 DIGITAL STORAGEWORKS 64NA 8 
180 INTEGRAND RESEARCH 220 
75 INTEGRIX INC 63 
181 KILA 220 
92 MICRON ELECTRONICS CII-1 
93 MICRON ELECTRONICS 28-29 
77 NSTL 168 
136 PC'S COMPLEAT 200-201 
130 POLYWELL SYSTEMS 214 
103 RAVE COMPUTER ASSOCIATES 180 
183-184  RECORTEC INC 220 
738 SILICON VALLEY SOLUTIONS 401$ 27 
187 SILICONRAX 220 
182 TRI VALLEY TECHNOLOGY INC 220 

6 DATA ACQUISITION 

208 AMERICAN ADVANTECH 221 


BYTE APRIL 1996 


Category No. 

Inquiry No. Pago No. 
188-189 AXIOM TECHNOLOGY 219 
209 Ю TECH 220 
Р MICROSTAR LABORATORIES 221 
210 NATIONAL INSTRUMENTS 221 
168-169 QUATECH INC 218 
53 DIAGNOSTIC EQUIPMENT 

133 ALLMICRO 203 
157 MICRO 2000 120-121 
7 DISK & OPTICAL DRIVES 

224 ARTECON 116 
227-228 — ASHTEK INC 215 
190-191 GRANITE DIGITAL 221 
143-144 KINGSTON TECHNOLOGY 90 
192 LIBERTY SYSTEM INC 221 
128-129 MICRO SOLUTIONS COMP PROD 211 
79-80 PINNACLE MICRO Т 
11 KEYBOARDS 

121 DATALUX CORPORATION 194 
12 LAN HARDWARE 

701-702 COMPEX INC 401$ 13 
119-120 CYBEX CORPORATION 195 
117-118 CYBEX CORPORATION 199 
704-705 СҮВЕХ CORPORATION CIV 
123-124 FIRST SOURCE INT'L 213 
75 INTEGRIX INC 63 
166-167 NBASE 126 
727-728 ЗЕН COMPUTERTECHNIK GMBH 401$ 22 
738 SILICON VALLEY SOLUTIONS 401$ 27 
164-165 VORTEX COMPUTERSYSTEMES GMBH 123 
155-156 WAVETEK CORPORATION 124 
160-161 WEST HILLS LAN SYSTEM 125 
13 LAPTOPS & NOTEBOOKS 

116 COMPUTERLANE UNLIMITED 210 
74 DOLCH COMPUTER SYSTEMS 165 
743-744 НС 4015 2 
221 FIELDWORKS 139 
734-735 HUSKY COMPUTERS LTD 163 
ы JDR MICRODEVICES 217 
ы MICRO-INTERNATIONAL INC 222 
739-740 МІТАС 88 
136 PC'S COMPLEAT 200-201 
738 SILICON VALLEY SOLUTIONS 4015 27 
86 TOSHIBA AMERICA INC 12-13 
148-144 TRAVELING SOFTWARE 104 
604 WINBOOK 163 
14 MAIL ORDER 

154 ALTEX ELECTRONICS 127 
140-141 CDG SYSTEMS 212 
115 COMPUTER DISCOUNT WAREHOUSE 204-205 
127 MEC COMPUTER EXPRESS 208-209 
136 PC'S COMPLEAT 200-201 
ы WORLDWIDE TECHNOLOGIES 196-197 
е WORLDWIDE TECHNOLOGIES 207 
15 MEMORY /CHIPS/UPGRADES 
193-194 CAMELEON TECHNOLOGY ІМС 222 
123-124 FIRST SOURCE INT'L 213 


Category No. 

Inquiry Мо. Page No. 
134-135 LA TRADE 202 
84-85 ROSS TECHNOLOGY INC 21 
195-196 SERMAX 222 
113-114 — VISION ТЕК 131 
к WORLDWIDE TECHNOLOGIES 207 
r WORLDWIDE TECHNOLOGIES 196-197 
16 MISCELLANEOUS HARDWARE 
200-201 AE HOME CORPORATION 222 
98-99 CALIFORNIA PC PRODUCTS INC 170 
140-141 CDG SYSTEMS 212 
197 GTEK INC 222 
P MOTOROLA 76-77 
Е MOTOROLA 74-75 
198-199 SLIGER DESIGNS 222 
17 MODEMS & MULTIPLEXORS 
741-742  ATRIE қ 4015 26 
а ЧОН MICRODEVICES 217 
107-108 MIRO COMPUTER PRODUCTS AG 39 
152-153 ZYXEL USA 98 
18 MONITORS & TERMINALS 
719-720 DAEWOO 87 
121 DATALUX CORPORATION 194 
606-607 MAG INNOVISION 64МА 7 
745 PHILIPS MONITORS СШ 
736-737 PRINCETON GRAPHIC SYSTEMS 35 
87-88 VIEWSONIC 47 
19 . MULTIMEDIA/CD-ROM 

202 MICROPATENT 223 
150-151 PROXIMA CORPORATION 110 
20 . PRINTERS/PLOTTERS 

116 COMPUTERLANE UNLIMITED 210 
ы HEWLETT PACKARD 11 
127 MEC COMPUTER EXPRESS 208-209 
90 XEROX OFFICE DOCUMENT SYSTEMS 37 
21 PROGRAMMABLE HARDWARE 
63-64 ALADDIN SOFTWARE SECURITY INC 172 
: JDR MICRODEVICES 217 
204 TERN INC | 223 
158-159 — WIBU 125 
203 Z-WORLD ENGINEERING 223 
56 RAID DRIVE ARRAYS 

122 DISTRIBUTED PROCESSING TECH 198 
137-138 RAIDTEC CORPORATION 212 
164-165 VORTEX COMPUTERSYSTEMES GMBH 123 
52 SECURITY 

61-62 ALADDIN SOFTWARE SECURITY INC 78 
63-64 ALADDIN SOFTWARE SECURITY INC 172 
708-709 FAST SECURITY AG 4015 7 
83 RAINBOW TECHNOLOGIES 2-3 
158-159 Ү/ІБІ) 125 
23 TAPE DRIVES 

128-129 — MICRO SOLUTIONS COMP PROD 211 
205 QUALSTAR CORP 223 


_ INDEX TO ADVERTISED PRODUCTS 


Category No. 
inquiry No. Page No. 
24 UPS/POWER MANAGEMENT 
206-207 АС 223 
65 AMERICAN POWER CONVERSION 16-17 
а AMERICAN POWER CONVERSION 16A-B 
72-73 DELTEC 144 
25 BUSINESS 
145-146 MICROGRAFX 103 
150-151 PROXIMA CORPORATION 110 
26 CAD/CAM 
ы AUTODESK 223 
27 COMMUNICATIONS / 
NETWORKING 
725-726 ACCENT SOFTWARE INTERNATIONAL 401$ 4 
601-602 ACCENT WORLDWIDE INC 84 
605 АТТАСНМАТЕ СОВР 64NA 5 
701-702 СОМРЕХ INC 401$ 13 
123-124 FIRST SOURCE INT'L 213 
731-732 НОВ ELECTRONIC GMBH & CO KF 401$ 25 
78 PERSOFT INC 149 
148-149 TRAVELING SOFTWARE 104 
ы WALKER, RICHER & QUINN 401$ 15 
29 DATABASE 
216 DUNN SYSTEMS 224 
721-722 INNOVATIVE SOFTWARE 401$ 28 
30 EDUCATIONAL 
714-715 LOGIC PROGRAMMING ASSOCIATES 401$ 22 
31 ENGINEERING/SCIENTIFIC 
723-724 F&H SIMULATIONS 66 
714-715 LOGIC PROGRAMMING ASSOCIATES 401$ 22 
718 ON TIME MARKETING 401$ 28 
211 PERSONAL TEX 224 
33 GRAPHICS 
70 COREL COMPLETE GRAPHICS 31 
142 COREL SCAN PHOTOPAINT 115 
71 COREL XARA 15 
212 EMATEK GMBH 224 
125-126 HORIZONS TECHNOLOGY 215 
145-146 MICROGRAFX 103 
150-151 PROXIMA CORPORATION 110 
35 MAIL ORDER 
115 COMPUTER DISCOUNT WAREHOUSE 204-205 
703 COMPUTER QUICK 401$ 12 
710 GREY MATTER LTD 4015 21 
36 MATHEMATICAL/STATISTICAL 
211 PERSONAL TEX 224 
147 STATSOFT 97 
37 MISCELLANEOUS SOFTWARE 
213 ICG GROUP INC 224 
718 ON TIME MARKETING 4015 28 
38 ON-LINE SERVICES 
450 BIX 235 
69 COMPUSERVE 137 
ы COMPUSERVE 136A-B 
608 DIGITAL ALPHASERVER 8-9 
214-215 HIWAY TECHNOLOGIES 224 
ы IDT INTERNET 59 


Category No. 
inquiry No. Page No. 
603 PIPELINE USA/PSINET 87 
39 OPERATING SYSTEMS 
82 QNX SOFTWARE SYSTEMS LTD 53 
54 05/2 
қ ІВМ О5/2 35 
40 PROGRAMMING 

LANGUAGES /TOOLS 
729-730 АПОМТЕС GMBH 401$ 24 
67 BORLAND INTERNATIONAL 19 
226 BORLAND INTERNATIONAL 128 
я DATA ACCESS CORP 206 
216 DUNN SYSTEMS 224 
710 GREY MATTER LTD 401$ 21 
711 HUMMINGBIRD COMMUNICATIONS 401$ 16 
721-722 INNOVATIVE SOFTWARE 401$ 28 
222-223 INTEK TECHNOLOGIES 49 
714-715 LOGIC PROGRAMMING ASSOCIATES 401$ 22 
76 NOBLENET 82 
718 ON TIME MARKETING 4015 28 
89 POWERSOFT CORP LANGUAGES DIVISION 27 
716-717 RAIMA CORP 401$ 6 
a WALKER, RICHER & QUINN 401$ 15 
41 SECURITY 
61-62 ALADDIN SOFTWARE SECURITY INC 78 
63-64 ALADDIN SOFTWARE SECURITY INC 172 
216 DUNN SYSTEMS 224 
706-707 EUTRON 401$ 8 
83 RAINBOW TECHNOLOGIES 2-3 
109 TREND MICRO DEVICES INC 173 
158-159 — WIBU 125 
45 UNIX 
605 ATTACHMATE CORP 64NA 5 
91 CENTRAL DATA 57 
711 HUMMINGBIRD COMMUNICATIONS 401$ 16 
712-713 INTERGRAPH CORPORATION 401$ 10 
105-106 IXOS SOFTWARE GMBH 175 
76 NOBLENET 82 
162-163 SOFTWAY AMERICA INC 126 
ы WALKER, RICHER & QUINN 4015 15 
217 WORKGROUP SOLUTIONS 224 
46 UTILITIES 
133 ALLMICRO 203 
218 C2C SYSTEMS 225 
157 MICRO 2000 120-121 
81 PKWARE INC 171 
219 TAPEDISK CORPORATION 225 
148-149 TRAVELING SOFTWARE 104 
47 WINDOWS 
219 TAPEDISK CORPORATION 225 
ы VISIO CORPORATION 109 
604 WINBOOK 163 
48 WORD PROCESSING/DTP 
100 ACCENT SOFTWARE INTERNATIONAL 181 
601-602 ACCENT WORLDWIDE INC 84 
49 BOOKS/PUBLICATIONS 
: AVIATION WEEK 22-23 
ы BUSINESS WEEK 8-9 


Category No. 
inquiry No. Page No. 
68 BYTE ON CD ROM 174 
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bln: Your Loach 
ta the Internet! 


«€ LIO/^, Give BIX a try with our new 5 for Free Offer! Join BIX 


today and get 5 hours of evening and weekend access for freel 
Take the rest of the calendar month to explore BIX, and then 
h continue for our standard $13 monthly membership fee. 
Грр Further details and complete rate information аге 
' provided during registration. Using any communications 


? lifirs für 


А Р 49° program, dial 1-800-695-4882. At the “logon” prompt enter bix. 
ыы Xd Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Free plan, daytime rates ($9/nr.) apply for access during prime time hours, The 5 for Free offer is valid for first-time members only. 


Circle 450 on Inquiry Card. 
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The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If vou can hack ії 


СОММЕМТАВҮ Bob Logue 


A Word Is Worth a Thousand Pictures 


For some people, text is 


the only access to the Web 


ew technologies are changing the World 
Wide Web. Snazzy 3-D graphics. Anima- 
tion. Audio. It’s turning into CyberVegas. 
I hope this drive toward a multimedia Web 
doesn’t leave plain old text in the dust. You see, some of 
us—blind people, in particular—rely on a text interface 
to find information on the Web. These new technologies 
and extensions to the Hypertext Markup 
Language (HTML) are not compatible with 
text-based browsers such as Lynx. 

It is tempting to Web-page authors to use 
these tools to animate their sites and build 
3-D virtual-reality attractions. Thus, I’m afraid 
that pure-text access could disappear. If this 
happens, the blind computer user would be 
shut out. DOS is still the most popular platform 
for the blind user because many screen-read- 
ing systems are developed for it. I can read 
almost any text information on my computer using a screen- 
reading system. The system is made up of a text-to-speech 
synthesizer and a TSR screen review and navigation pro- 
gram. Basic HTML works, without modification, with al- 
most all existing access devices for blind users. 

DOS isn’t glitzy, but at least most DOS users can still get 
a dial-up account of some sort, with access to the Web 
through Lynx. The E-mail and news readers on these ac- 
counts are also accessible, even if they are not very con- 
venient. All the software that works on a VT 100 dial-up ter- 
minal will also work with DOS speech programs. A Unix 
shell account is accessible because most of the software 
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Неге аге some tips for keeping а Web site accessible 
to blind people: 


1. Use alternate viewers such as Lynx to check the formatting 
of your Web pages. Lynx is a good choice because it is 
usable by blind people. 


2. Be sure that all tags and anchors have a short text 
description. 

3. Provide alternatives for tables and forms. 

4. Use Alt-text tags. 


5. Provide an alternative text page if your pages require a 
browser that can display cookies and tables, Java, or the 
Virtual Reality Markup Language (VRML). 


6. In text-only pages, avoid complicated layouts such as 
multiple columns. 


7. Be sure to provide text descriptions for each locator (URL) 
in an image map—those regions users can click on to 
reference different pages—especially if a text-only page 
is not available. 

8. Consult the simple guidelines from the Trace Center’s 
gopher site in Wisconsin (trace.wisc.edu/) or the Web site 
(http://www.trace.wisc.edu). 


т 
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d ‘ (e.g., Lynx, Pine, and Tin) is text-based. 
There are Windows screen readers 

now, but developers are still learning 


Just when Windows 3.1 versions were 
showing promise, along came Windows 95. Screen read- 
ers for Win 95 will not be fully functional till later this 
year, despite Microsoft’s assurance that it wants to make 
it the most accessible operating system ever. As things are 
now, blind users have to spend lots of money for Win- 
dows access software. 

Unfortunately, most of the fancy Internet tools are 
written for Windows. The really cool new Internet ap- 
plications, such as Internet phones and RealAudio, re- 
quire Windows and a SLIP or PPP connection. 

The Internet is a great place for blind users because so 
much of it is text. There is so much reading material that 
was not available to me before. I can read up-to-date in- 
formation on all kinds of interesting subjects. I no longer 
have to wait for recorded talking books on tape or braille 
material that is out of date by the time it is produced. 

Webmasters want to make their sites visually appeal- 
ing, so they use new tools to make their pages pretty 
with graphics. Some Web-page designers are also try- 
ing to keep their sites accessible to everyone. I have 
asked site managers for text-only pages and have gotten 
them most of the time. Microsoft, for example, has been 
sensitive to this issue in the on-line world. The Web 
pages for the Microsoft Network were not accessible at 
the launch, but MSN now has a text-only page. 

Webmasters who want their sites open to all platforms 
provide a great benefit to blind users of the Internet. If you 
want your Web site, or your product, to reach the broad- 
est community of users, build in accessibility from the 
ground up. Remember that one person's enabling tech- 
nology is another person's disabling technology. Ш 


Bob Logue lives in Edmonton, Alberta, Canada. You can 
reach him via E-mail at boblogue @ freenet.edmonton.ab.ca. 
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DELL LATITUDE DELL’ LATITUDE" XPi P120D 
With SuperibrBatteryLife — . 104° Dual Scan Color Display 


* 8MB RAM (40MB Max RAM) 

* 256KB L2 Cache 

* 540MB Removable Hard Drive 
(1.26В Max) 

х Smart Lithium lon Battery with 
Advanced Power Management 

* 32-bit Local-bus Video, 

1MB Video RAM 


Recently, Stephen Taylor of North Carolina 
accidentally backed his car over his Dell Latitude 
XPi notebook. Don't ask. These things happen. 

But as amazing 
as it may seem, 
his Dell Latitude 
Microsofte notebook booted 
Windows'95 up immediately 


Designed for 


pentium 


ROCES SOR 


and sustained only minor damage. Which all 
leads to the moral of this incredible story: if 
you really want a notebook that can stand 
up to the daily rigors of the real world, get a 
Dell Latitude. 

Because not only are Dell Latitude notebooks 
powerful and affordable. They also seem to be 
virtually indestructible. 


• 2 Туре 11/1 Type Ill PCMCIA Slots 

* 6.2 Pounds 

* Optional Dell Latitude DeskDock™ 
Docking Station Available 

• 1 Year Warranty! 

x Double your RAM to 16MB for 
only $399 more. 

* Add a 28.8 X-Jack Modem for 
only $259 more. 

Business Lease*: $107/Mo. 

Order Code #800036 


Qur Pentium Chip-based 
Latitude ХР! 
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800-225-4899 


In Canada? call 800-839-0148 
Mon-Fri 7am-9pm CT • Sat t0am-6pm CT 
Sun 12рт-5рт CT • http://www.us.dell.com/ 


Keycode £01098 
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DELL LATITUDE XPi P75D 
75MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Display 
е 8MB RAM (40MB Мах ВАМ) 
® 256KB L2 Cache 


* 540MB Removable Hard Drive 
(1.2GB Max) 


• Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 1MB Video RAM 
e 2 Typell/1 Type lll PCMCIA Slots 

* 6.2 Pounds 

• 1 Year Warranty! 


* Add an external Sony multimedia 
kit with detachable speaker and 
CD-ROM for only $499 more. 


52199 


Business Lease: $81/Mo. 
Order Code #800044 


DELL LATITUDE XPi P120D 
120MHz PENTIUM PROCESSOR 
• 10.4" Dual Scan Color Display 
* 8MB RAM (40МВ Мах НАМ) 
® 256KB |2 Cache 


е 540МВ Removable Hard Drive 
(1.2GB Мах) 


• Smart Lithium lon Battery with 
Advanced Power Management 


• 32-bit Local-bus Video, 1MB Video RAM 
• 2 Typell/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• 1 Year Warranty 


> Ask about our Р120$Т system with 
SVGA Active Matrix Color Display. 


$2899 


Business Lease: $107/Mo. 
Order Code #800036 


DELL LATITUDE LX 4100T 
100MHz INTELDX4'" PROCESSOR 

• 10.4" Active Matrix Color Display 
* 8MB RAM (24MB Мах ВАМ] 

e 128KB 12 Cache 


* 420MB Upgradeable Hard Drive 
(B10MB Max) 


* $99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 


* 32-bit Local-bus Video, 1MB Video RAM 
• 2 |ypell/1 Typelll PCMCIA Slots 

* 6.2 Pounds 

* 1 Year Warranty 


ж Upgrade to 12MB of RAM for 
only $99 more. 


$1999 


Business Lease: $74/Mo. 
Order Code #800033 


DELL LATITUDE LX 4100T 
100MHz INTELDX4 PROCESSOR 

* 10.4" Active Matrix Color Display 
* 16МВ RAM (24МВ Мах ВАМ) 

• 128KB L2 Cache 

* 810МВ Hard Drive 


• $99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 


* 32-bit Local-bus Video, 1MB Video RAM 
• 2 Typell/1 Type HI PCMCIA Slots 

* 6.2 Pounds 

* | Year Warranty 


* Add a 28.8 X-Jack modem for 
only $259 more. 


$2599 


Business Lease: $96/Mo. 
Order Code #800042 
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December 5, 1995 
Dell Dimension P100t 


December 5, 1995 
Dell Dimension XPS P133c 


Dell's featured computer artist is Diane Fenster of Pacifica, CA. 


If you're impressed by Windows 95, you 
should see it running on the Dell Dimension XPS 
Р133с and the Dell Dimension P100t. These Dell" 
systems were just judged the best for running 
Windows 95 by PC Magazine. 

The experts reviewed 83 different desktops— 
both high-end (120 and 133MHz) and mid-range 
(90 and 100MHz)—and the Dell systems swept 
both categories. In fact, they praised the Dell 
desktops, calling them “shining examples of 
what this award is all about? 

The way these systems run Windows 95 is 
impressive. But the way these systems are 
priced is even more so. 

To order, give us a call today. 


DIRECT NEWS ON THE INTERNET 

For free updates on Dell's product offerings, pricing 
and other news electronically, send an email message 
to "DirectNews-request&dell.com." 

Please use the word "subscribe" as the body of 


your message. 
DOLL 


800-232-5620 


In Canada* cal! 800-839-0148 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 
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OTHER PCs CAN RUN 


BUT PC MAGAZINE SAYS D 


DELL DIMENSION XPS Pro200 
200MHz PENTIUM” PRO PROCESSOR 
“ Mini Tower Model 


* 32MB ramRIGHT™ Memory 
(128MB Max RAM) 


е 256KB Internal 12 Cache 
• 21GB Hard Drive [10ms, Mode 4] 
• 1715 Monitor (15.7" v.i.s.] 


• İmagine 128-bit Graphics Accelerator 
with 4MB VRAM 


* 6X Multi-session EIDE CD-ROM Drive 


* MS Office Professional with 
Bookshelf for Windows 95 (N.F.I.) 


• AWE32 Wave Table Sound Card 
* Altec Lansing ACS-31 Speakers 
* 28.8 Fax/Modem 


e Microsoft Windows МТ" with 
1 Year Windows NT Support 


55199 


Business Lease®: $187/Mo. 
Order Code #500210 


DELL DIMENSION XPS P133c 

133MHz PENTIUM PROCESSOR 

* Mini Tower or Desktop Model 

• 16МВ EDO Memory (128МВ Мах RAM} 

® 256KB Pipeline Burst Cache 

е 1.6GB Hard Drive [10ms] (2GB Мах) 

• 15TX Trinitron Monitor (13.7" v.i.s.) 

* 64-bit PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 

* 6X Multi-session EIDE CD-ROM Drive 

* MS Office Professional with 
Bookshelf for Windows 95 

* Microsoft Windows 95/30 Days 
Free Support 


* Add a 28.8 Fax/Modem 
for only $149 more. 


Pictured System 


:2349 {7 


Business Lease: $87/Mo. EDITORS’ 
Order Code #500215 CHOICE. 


DELL DIMENSION XPS Р166с 
166MHz PENTIUM PROCESSOR 

* Mini Tower or Desktop Model 

* 16MB EDO Memory (128MB Max RAM) 
• 512KB Pipeline Burst Cache 

е 2GB Hard Drive [10.5ms] 

• 17LS Monitor (15.7" v.i.s.) 


* 9FX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 


* 6X Multi-session EIDE CD-ROM Drive 


• М5 Office Professional with 
Bookshelf for Windows 95 


* AWE32 Wave Table Sound Card 
* Altec Lansing ACS-31 Speakers 


* Microsoft Windows 95/30 Days 
Free Support 


* Upgrade to the imagine 128-bit 
Graphic Accelerator with 4MB УНАМ 
for only $330 more. 


53499 


Business Lease: $129/Mo. 
Order Code #500212 


DELL DIMENSION P100t 

100MH2 PENTIUM PROCESSOR 

* Desktop Model 

* 18MB EDO Memory (128МВ Max ВАМ) 

* 256KB Cache 

* 1.668 Hard Drive [10ms] 

e |5ТХ Trinitron Monitor (13.7" v.i.s.) 

• 64-bit PCI 2MB DRAM Video 

* 4X Multi-session EIDE CD-ROM Drive 

е MS Office Professional with 
Bookshelf for Windows 95 

* Microsoft Windows 95/30 Days 
Free Support 

ж Add the HP DeskJet 855C 
for only $499 more. 
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Business Lease: $81/Mo. EDITORS’ 
Order Code #500216 | 


2 


DELL DIMENSION XPS Р166с 

166MHz PENTIUM PROCESSOR 

е Mini Tower or Desktop Моде! 

” 16MB EDO Memory (128МВ Мах НАМ) 

* 256KB Pipeline Burst Cache 

* 1GB Hard Drive [10ms] (2GB Max) 

• 15LS Monitor (13.7" v.i.s.} 

• 64-bit PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 

• 6X Multi-session EIDE CD-ROM Drive 

“ MS Office Professional with 
Bookshelf for Windows 95 

* Microsoft Windows 95/30 Days 
Free Support 

ж Add а 1668/3.268 Travan EIDE tape 
backup for only $249 more. 

* Upgrade to the 15TX Trinitron Monitor 
for only $60 more. 


52599 


Business Lease: $96/Mo. 
Order Code #500213 


DELL DIMENSION P100t 

100МН? PENTIUM PROCESSOR 

* Desktop Model 

* ВМВ EDO Memory (128MB Max RAM) 
• 256KB Cache 

* 1GB Hard Drive [10ms] (1.668 Max} 

• 15LS Monitor (13,7 v.i.s.] 


e 64-bit PCI 1MB DRAM Video 
(2MB DRAM Мах) 


* 4X Multi-session EIDE CD-ROM Drive 

• Sound Blaster 16 Sound Card 

• Altec Lansing ACS-5 Speakers 

* Microsoft Windows 95/30 Days 
Free Support 

ж Add a 3Com EtherLink Il Network 
interface Card for only $79 more. 


ge gei 

1729 7 
=! 

| [MAGAZINE 
Business Lease: $64/Mo. EDITORS, 
Order Code #500217 CHOICE 


Ж SYSTEMS FEATURED ARE JUST A SAMPLING OF THE THOUSANDS OF POPULAR CONFIGURATIONS AVAILABLE. 


PC Week, January 8, 1996 article reprinted with the permission of PC Week and the PC Magazine, January 23, 1996 article reprinted with the permission of PC Magazine. ©1996 Ziff-Davis Publishing 
Company. Pricing is not discountable. 'For a complete copy of our Guarantees or Limited Warranties, please write Dell USA L.P.. 2214 W. Braker Lane, Building 3, Austin, TX 78759. Business leasing 
arranged by Leasing Group, Inc. *Prices and specifications valid in the U.S. only and subject to change without notice. The intel Inside logo and Pentium are registered trademarks and IntelDX4 is a 
trademark of Intel Corporation. MS, Microsoft, Windows and the Windows logo are registered trademarks and Windows NT is a trademark of Microsoft Corporation. ©1996 Dell Computer Corporation. 
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DELL DIMENSION XPS P13. 
133MHz PENTIUM PROCESSOR 

* Mini Tower or Desktop Model 
* 16MB EDO Memory (128MB M 
• 512KB Pipeline Burst Cache 

• 2GB Hard Drive [10.5ms] 

• 17LS Monitor (15.7" v.i.s.] 


“ 9FX Motion Graphics Accelera 
2MB VRAM (128-bit 4MB VRAN 


e 6X Multi-session EIDE CD-RON 
* MS Office Professional with 
Bookshelf for Windows 95 
• Sound Blaster 16 Sound Card 
* Altec Lansing ACS-5 Speakers 
* Microsoft Windows 95/30 Da 

Free Support 


* Upgrade to 32MB of EDO Men 
for only $600 more. 


Г. 


32999. 


Business Lease: $111/Mo. 
Order Code #500214 ol 


DELL DIMENSION P75t 
75MHz PENTIUM PROCESSOR 

* Desktop Model 

е BMBEDO Memory (128МВ Мах! 
• 256KB Cache 


. * 850MB Hard Drive [12ms] (1.66 


e 14XE Monitor (13.19" v.i.s.) 


• 64-bit PCI 1MB DRAM Video 
(2MB DRAM Max} 


* 4X Multi-session EIDE CD-RON 


. * Microsoft Windows 95/30 Da 


Free Support 


| ж Add the HP LaserJet 5L for 


only $479 more. 


. ж Upgrade to 16МВ of EDO Men 


for only $270 more. 


1499 


Business Lease: $55/Mo. 
Order Code #500218 
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DELL DIMENSION DELL DIMENSION™ XPS P166c * 6X Multi-session EIDE CD-ROM Drive 
Reliable PCs For 166MHz PENTIUM” PROCESSOR ж М9: Office Professional with 
High Performance - Mini Tower or Desktop Model Bookshelf for Windows” 95 
Computing * 16MB EDO Memory * Microsoft® Windows 95/ 

(128МВ Max RAM) 30 Days Free Support 


* 256KB Pipeline Burst Cache * Upgrade to 512KB Pipeline Burst е | 
• 1GB Hard Drive [10ms] {26В Max) Cache for only $100 more. Dell Dimension 


1815 Monitor (137" vis.) HUNGER LONER 9, XPS P166c 


З : Order Code #500213 
* 64-bit PCI 2MB DRAM Video 
(128-bit 4MB УВАМ`Мах) 
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TO ORDER, CALL 


800-225-4898 


BENE oos Be In Canada* call 800-839-0148 
Micr 0$ ofte К j ; f is f y г М з; Mon-Fri 7am-9pm CT ® Sat 10am-6pm CT 
Windows'95 Е VO КНЫН NUM Sun T2pm-5pm CT * http;//www.us.dell.com/ 


| Keycode 401097 


